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ABSTRACT 

 

 

Background: A large corpus of evidence from randomized controlled studies and meta-

analyses suggest that additional analgesic regimens to periprostatic nerve block anesthesia 

provide substantial pain relief during transrectal ultrasound-guide prostate biopsy.  

Main Objectives: The evaluation of efficacy and safety of tramadol alone or in 

combination with parecoxib, as adjunct regimens to periprostatic nerve block anesthesia 

for the management of pain during transrectal ultrasound-guide prostate biopsy.  

Design, Setting, Participants: The present study is a single-center, prospective, open-

label, randomized, three-arm, non-placebo, controlled clinical trial that took place at 2
nd

 

Department of Urology, Aristotle University of Thessaloniki. A total number of 51 patients 

suggested for transrectal ultrasound-guide prostate biopsy were enrolled in the study.  

Methods: Participants who met the inclusion criteria were randomly allocated into three 

study-arms: Group 1 received periprostatic nerve block anesthesia alone, Group 2 received 

intramuscular injection of Tramadol 100 mg/ml as an adjunct regimen to periprostatic 

nerve block anesthesia and Group 3 received intramuscular injections of both Tramadol 

100 mg/ml and Parecoxib 40 mg/ml as adjunct regimen to periprostatic nerve block 

anesthesia. 

Results: The mean pain score at the time of ultrasound probe insertion into the rectum and 

at the lidocaine infiltration at periprostatic nerve block site was found to be significant 

lower in group 2 and 3 than it was in group 1. A significant lower mean pain score was 

also observed at the time of ultrasound probe insertion into the rectum and at the lidocaine 

infiltration at periprostatic nerve block site for the group 3 when compared to group 2. No 

statistically significant differences were found between the three study groups in regard to 

pain relief during actual biopsy itself. The rate of adverse effects was similar between the 

three groups, with an exception of group 2 which found to be significantly lower in 

hematuria episodes when compared to group 3.   

Conclusion: Intramuscular injection of tramadol as adjunct regimen to periprostatic nerve 

block anesthesia is a simple and safe technique that provides significant analgesic effect 

during transrectal ultrasound-guide prostate biopsy, especially at the time of ultrasound 

probe insertion into rectum and at lidocaine infiltration at periprostatic nerve block site. 

The effect size was proved to be even higher when tramadol was combined with 

intramuscular injection of parecoxib before the periprostatic nerve block anesthesia. 

 

Keywords: Prostate biopsy - Transrectal ultrasound - Pain score – Anesthesia - 

Periprostatic nerve block – Tramadol - Parecoxib 



 
vi 

 

FOREWORD 

 

This dissertation work was written as completion to my postgraduate study programme at 

Medical School of Aristotle University in Thessaloniki. Since October 2017 I have been 

conducting research on the topic of transrectal ultrasound (TRUS)-guided biopsy of 

prostate gland and I have experienced this period as very interesting and instructive.  

The topic was selected in co-operation with Associate Professor Konstantinos 

Hatzimouratidis from the 2
nd

 Department of Urology, Aristotle University of Thessaloniki. 

Mr. Hatzimouratidis has encouraged me to research this topic because prostate cancer 

poses a substantial public health burden worldwide with significant socioeconomic, 

functional and prognostic implications in the rapidly expanding segment of the population 

above the age of 50 years. Prostate cancer is the second most frequently diagnosed cancer 

and the fifth leading cause of death worldwide, with an estimated 1.1 million new cases 

diagnosed and 307,000 deaths from the disease in 2012.  

The subject of this research work falls within the scope of TRUS-guided biopsy of prostate 

gland since this examination is the most commonly performed invasive procedure in 

urology setup. Although once considered a fairly benign procedure, the majority of patients 

perceive it as a physically and psychologically traumatic experience. To achieve 

satisfactory pain control, various methods have been described, ranging from simple 

application of anesthetic gels to complex nerve blocks. Of all various methods the current 

gold standard of care for preventing pain during TRUS-guided biopsy is the injection of 

lidocaine into neurovascular bundles of prostate gland, known as periprostatic nerve block 

(PPNB) anesthesia. However, some patients report pain despite PPNB; therefore means to 

improve anesthesia is of great importance.  

The pain during TRUS-guided biopsy of prostate gland is cumulative in nature and has a  

3-fold origin: (i) the pain during insertion of the ultrasonography probe into the rectum, 

which is due to the stretching of the anal sphincter; (ii) the pain during needle puncture 

while depositing the local anesthetic at the PPNB site, as well as (iii) the pain during 

insertion of biopsy needle into prostate gland for the collection of multiple prostate biopsy 

cores (actual biopsy).  
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Recent studies have found that PPNB anesthesia effectively reduces the pain due to the 

insertion of the biopsy needle into prostate gland (actual biopsy) but it is ineffective in 

reducing the pain during insertion of ultrasound probe into the rectum.  Another study has 

shown that the pain caused by anesthetic infiltration at PPNB site can be comparable to or 

even worse than that of actual biopsy itself.  

In this regard, if adjunct regimens are added prior to PPNB anesthesia, pain due to 

aforementioned reasons might be alleviated. Therefore, we investigated the efficacy and 

safety of Tramadol alone or in combination with Parecoxib, as adjunct regimens to PPNB 

anesthesia for the management of pain during TRUS-guided biopsy of prostate gland and 

we compared it to the current gold standard method, PPNB, alone. 

I am confident that the present study will not only add to the existing literature on the 

efficacy of medical practices for patients undergoing TRUS-guided biopsy of prostate 

gland, in terms of their aims, role and implications, which are the main preoccupations of 

the current research literature; but will also contribute to new knowledge and original 

insights into the large and complex area of providing a painless prostate biopsy for these 

patients.    
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CHAPTER 1 – PROSTATE CANCER 

 

1.1 EPIDEMIOLOGY 

 

Prostate cancer is the second most frequently diagnosed cancer and the fifth leading cause 

of death worldwide among men, with an estimated 1.1 million new cases diagnosed and 

307,000 deaths from the disease in 2012 (Zhou CK, 2016).  

 

Figure 1 Estimated New Cases by Cancer Type, 2018 

 Source: American Cancer Society 

 

The incidence and mortality rates of prostate cancer varies widely between countries and 

ethnic populations, with disease rates differing by more than 100-fold. The lowest yearly 

incidence rates occur in Asia (1.9 cases per 100,000 in China) and the highest in North 

America and Scandinavia, especially in African-Americans (249 cases per 100,000), while 

mortality being highest in the Caribbean (28 per 100,000 per year) and lowest in Southeast 

Asia, China, and North Africa (<5 per 100,000 per year) (Wein A, 2011).   

The incidence of prostate cancer peaked in 1992, approximately 5 years after the 

introduction of the prostate specific antigen (PSA) screening test, fell precipitously until 

1995, subsequently increased slowly at a rate similar to that observed prior to the PSA era, 

and has declined again in recent years. The decrease in incidence between 1992 and 1995 

has been attributed to the ―cull effect‖ of identifying previously unknown cancers in the 

population by the use of the PSA test, followed by a return to baseline where fewer cases 

were detected in previously screened individuals (Wein A, 2011). However, the incidence 

of newly diagnosed cases annually is far outweighed by the number of prostate cancer 
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deaths, and most men diagnosed ultimately die of other causes than the disease itself. The 

lifetime risk of a 50 year old man for latent prostate cancer (detected as an incidental 

finding at autopsy, not related to the cause of death) is 40%, for lifetime diagnosis is 15% 

and for death from the disease is 2,9% (McAninch J, 2013). There are multiple potential 

explanations for the worldwide relative survival rate of prostate cancer. According to 

American Cancer Society (American Cancer Society, 2018) the relative survival rates for 

prostate cancer regardless of disease stage is 99%, 98% and 96% for 5-, 10- and 15-years, 

respectively. The National Cancer Institute has further categorized the disease stages into 

local, regional and distant stage. The most recent data show that the relative 5-year survival 

rate for prostate cancer at local and regional stage is nearly 100%, whereas the relative 5-

year survival rate for distal stage is about 29%. Thus, many prostate cancers are indolent 

and inconsequential to the patient while others are virulent, and if detected too late or left 

untreated, they might result in patient‘s death.   

In recent years, several risk factors have been associated with the development of prostate 

cancer. Ample epidemiologic studies suggest that increasing age is associated with the 

high risk of disease occurrence. The probability of prostate cancer diagnosis in man 

younger than 40 years old is rare, while the chance of developing the disease rises rapidly 

after the age of 50, reaching the utmost rates at the age of 65 (Wein A, 2011).  

Marked variation in rates of prostate cancer among populations in different parts of the 

world suggests the involvement of both familial and genetic factors. A positive family 

history of prostate cancer also increases the relative risk of developing the disease. Several 

studies have demonstrated that the relative risk increases according the number of affected 

family members, their degree of relatedness, and the age at which they were affected. 

Familial clustering reports suggest that the relative risk for those with an affected first-

degree relative is increased fourfold if the age of onset is 70; it is increased fivefold if the 

age of onset is 60, and it is increased sevenfold if the age of onset is 50 (Wein A, 2011).  

Diet may also play an important role in the development of prostate cancer. Epidemiologic 

studies have suggested that the incidence of clinically significant prostate cancer is much 

lower in parts of the world where people eat a predominantly low fat, plant-based diet. In 

addition, migrant studies have demonstrated that when men from a low-risk country move 

to the United States and begin eating a westernized diet, their rates of prostate cancer 

increase several fold and approach that of the host country (McAninch J, 2013).  
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1.2 CLINICAL FINDINGS  

 

1.2.1 Signs and Symptoms 

 

The large majority of patients with early stage prostate cancer are asymptomatic. 

Manifestations of obstructive or irritative voiding, ureteral obstruction causing renal 

failure, hematospermia or decreased ejaculate volume, and, rarely impotence often suggest 

locally advanced disease, whereas bone pain with or without pathologic fracture, anemia, 

weight loss and symptoms of neurological deficits from spinal cord compression, including 

paresthesias and weakness of lower extremities suggest metastatic disease (Wein A, 2011).  

 

1.2.2 Digital Rectal Examination 

 

Locally advanced and metastatic diseases are uncommon presentations due to widespread 

screening with PSA and digital rectal examination (DRE). Before the advent of serum PSA 

test, physicians relied solely on DRE for early detection of prostate cancer. Findings such 

as asymmetry, difference in texture, and bogginess are important clues and should be 

considered in conjunction with the PSA level. A meta-analysis by Hoogendam A, et al. 

(Hoogendam A, 1999), estimated the DRE sensitivity for detecting prostate cancer being 

59% and a specificity being 94% with positive predictive value ranging from 5 to 30%. 

Research findings suggest that only 50% of positive DRE correlate to prostate cancer 

(Ioannidis E-I, 2016). However, its accuracy depends on the skill of the physician 

performing and interpreting the test.  

 

1.2.3 Prostate Specific Antigen 

 

Due to the high risk of prostate cancer among men with abnormal DRE and the simplicity 

of the examination, most urologists use PSA and DRE together for prostate cancer 

detection. PSA is a glycoprotein enzyme secreted by the epithelial cells of the prostate 

gland. Its half-life time ranges from 2,2 - 3,2 days. The highest amount of PSA is found 

into seminal fluid, and circulates in bound (complexed) and unbound (free) form. 
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Immediately after its secretion into serum it is bound by two proteins, the  

a1-antichymotrypsin (ACT) and the a2-macroglobulin (A2M). The main bound form of 

PSA is the complex of PSA-ACT which corresponds the 65-95% of total circulating PSA 

into serum, while remaining 2-30% of circulating PSA constitutes the complex of PSA-

A2M (Ioannidis E-I, 2016). The PSA value is prostate organ specific, not prostate cancer 

specific value because it can be found elevated in other prevalent conditions such as BPH, 

prostatitis, urinary retention or after prostate biopsy and endoscopic maneuvers. Perineal 

insults may elevate PSA value by 1,5-2 times, producing false-positive results. Thus, PSA 

measurement is contraindicated within 24 hours after DRE. In contrast, PSA could be only 

considered prostate cancer specific value, during the follow-up of patients that have been 

through a therapeutic approach for prostate cancer (Ioannidis E-I, 2016).  

Since the establishment of PSA test by Stamey TA et al. in 1987 (Stamey TA, 1987) and 

it‘s widely adaptation in early nineties primarily in Western countries, the normal values 

were defined between 0 to 4 ng/ml. The sensitivity of test, considering the conventional 

cut-off value of 4 ng/ml is 80% while the specificity is 59-72%. In lack of sufficient 

sensitivity and specificity by using a single reference range from 0-4 ng/ml, an age-specific 

reference range was suggested (Table 1). Age-adjusted PSA reference ranges are used to 

improve the specificity of the PSA test by raising the PSA threshold for benign tumors 

among older men and by improving the detection sensitivity of malignant tumors for 

younger men (Luboldt H, 2007). The likelihood of prostate cancer diagnosis is 

proportional to PSA values, with positive predictive value of serum PSA between 0-2,5 

ng/ml being less than 10%; between 2,6-3,9 ng/ml being 22% and between 4,0-10 ng/ml 

being 21%. For PSA levels over 10 ng/ml the positive predictive value increases from 42% 

up to 71% (Ioannidis E-I, 2016). However, considering as the absolute indication for 

prostate biopsy an elevated PSA measurement above the conventional cut-off value, there 

is still a high risk of missing one out of three prostate cancer diagnoses. Consequently, 

numerous variations of PSA-based screenings have been proposed to improve the test 

performance, including PSA isoform (free-to-total PSA ratio or %fPSA), the ratio of PSA 

to gland volume (PSA density or PSAD), as well as the fluctuations of PSA values (PSA 

velocity or PSAV) over the time (Ioannidis E-I, 2016).  
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Table 1 Age-Adjusted PSA Reference Ranges  

Age (years) PSA (ng/ml) 

40 - 49 2,5 

50 – 59 3,5 

60 – 69 4,5 

> 70 6,5 

Source: Urology Book by Ioannidis I-E., Hatzimouratidis K. 2016 

 

A number of recent studies have demonstrated that PSA isoform is useful in screening for 

prostate cancer because it significantly decreases the number of unnecessary biopsies and 

increases the detection rate of cancer diagnoses (Kobori Y, 2008). Several multicenter 

trials suggest that as much higher is the free-to-total PSA ratio the lower is the likelihood 

of cancer diagnoses (Heidenreich A, 2014). Free-to-total PSA ratio was seen to increase 

the specificity of method without influencing its sensitivity. Thus, %fPSA should be 

routinely considered in every patient with suspicious findings.  

PSA density refers to the ratio of PSA level to prostate gland volume. There is an average 

estimated elevation of 0,12 ng/ml per gram of BPH tissue. So, patients with enlarged 

prostate glands are more liable to elevated PSA values. A retrospective study by 

Nordström T. et al. (Nordström T, 2017) has shown that the PSAD is informative when 

making biopsy decisions and that incorporating the PSAD into the diagnostic algorithm 

can spare men from undergoing unnecessary prostate biopsies.  

PSA velocity refers to the change of serum PSA level over the time. The Baltimore 

Longitudinal Study of Aging (BLSA) (Carter HB, 1992) found that men with a PSAV 

greater than 0.75 ng/mL/year were at increased risk of being diagnosed with prostate 

cancer. Another retrospective study has shown that PSAV provides predictive information 

for estimation of prostate cancer risk and a PSAV threshold of 0.35 to 0.4 ng/mL/year has 

been associated with the likelihood of insignificant prostate cancer, suggesting that PSAV 

may increase specificity for identifying patients with clinically significant disease (Bjurlin 

MA, 2013). However, PSAV should be used in caution because there is contrary evidence 

over its utility due to methodological limitations. A rapid elevation on PSA level may be 

caused by prostatitis, therefore only when several elevated assays are carried out by the 

same laboratory over a period of at least 18 months could be considered significant 

(McAninch J, 2013).  
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In contrast to serum markers, there is a new biomarker, called prostate cancer antigen 3 

(PCA3), which is measured in urine sediment after vigorous DRE. PCA3 is a noncoding, 

prostate-specific mRNA, which is overexpressed in the majority of prostate cancers 

(McAninch J, 2013). Its clinical utility has been limited on those men with previously 

negative biopsies but persistently elevated PSA levels, as well as on decision for prostate 

biopsy when PSA levels are in an indeterminate range, between 2.5-10.0 ng/mL. The 

positive predictive value of PCA3 in a biopsy setting is 74% (McAninch J, 2013). 

 

1.3 PROSTATE CANCER SCREENING 

 

Screening for prostate cancer remains one of the most debated issues in the urologic 

literature. The main goal of screening is to identify and treat prostate cancer at an early 

stage by decreasing the morbidity and mortality of the disease. There is strong evidence 

that prostate cancer screening reduces the rates of advanced disease, but controversy exists 

regarding the balance of benefit and harm. Population-based screening has shown to 

increase the percentage of prostate cancer detection with a remarkable increase in those 

men with localized disease, but it lacks to show a considerable amelioration on prostate 

cancer-specific survival rate (Ioannidis E-I, 2016). The primary argument against mass 

screening is that many patients without prostate cancer will undergo further diagnostic 

examinations and presumably prostate biopsy while they will be gradually monitored with 

successive examinations. The second argument is that mass screening may lead to 

overdetection and overtreatment of insignificant cancers, which are not considered life-

threatening. The last argument against screening is the economic burden for health systems 

on providing population-based screening (Ioannidis E-I, 2016). Currently mass screening is 

avoided but there is a broader consensus that screening is indicated for higher risk 

population (Table 2), including men older than 50 years old or those being older than 45 

years old with family history of prostate cancer as well as those of African American 

ethnicity. Moreover, highly suspicious men are those being 40 years old having PSA level 

higher than 1 ng/ml or those being 60 years old having PSA level higher than 2 ng/ml 

(Ioannidis E-I, 2016). Although prostate cancer screening remains controversial, men who 

present for periodic health examinations should be aware about the potential risks and 

benefits of PSA test.   
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Table 2 Guidelines for Screening and Early Detection 

Recommendation  LE GR 

Do not subject men to PSA testing without counseling them about the 

potential risks and benefits.  
3 B 

Offer an individualized risk-adapted strategy for early detection to a 

well-informed man with a good performance status and a life 

expectancy of at least 10–15 yr. 

3 B 

Offer PSA testing in men at elevated risk of having PCa:  

 Men aged >50 years 

 Men aged >45 years and a family history of PCa 

 African American men aged >45 year 

 Men with a PSA level >1 ng/ml at age 40 year 

 Men with a PSA level >2 ng/ml at age 60 year 

2b A 

Offer a risk-adapted strategy (based on initial PSA level),  

with follow-up intervals of 2 year for those initially at risk: 

 Men with a PSA level >1 ng/ml at age 40 year 

 Men with a PSA level >2 ng/ml at age 60 year 

Postpone follow-up to 8 year in those not at risk. 

3 C 

Decide on the age at which early diagnosis of PCa should be stopped 

based on life expectancy and performance status; men who have a life 

expectancy <15 years are unlikely to benefit.  

3 A 

GR = grade of recommendation; LE = level of evidence; PCa = prostate cancer;  

PSA = prostate-specific antigen 

Source: Reprinted from ―EAU-ESTRO-SIOG Guidelines on Prostate Cancer. Part 1: Screening,  

Diagnosis, and Local Treatment with Curative Intent‖ by Mottet N. et al., 2017, European urology  

 

1.4 DIAGNOSIS AND EVALUATION 

 

1.4.1 Prostate Biopsy 

 

Transrectal ultrasound (TRUS) of the prostate was first described by Japanese urologists 

Takahashi and Ouchi in 1968 (Takahashi H, 1963). Thereafter, it has been rapidly 

established as a useful tool of many image-guided prostate interventions, including prostate 

biopsy and other prostate-directed interventions. Prostate biopsy under TRUS-guidance 

using an 18-gauge biopsy needle loaded in an automatic reusable biopsy gun which is 

coupled to the imaging probe is considered the state-of-the-art on prostate cancer detection. 

According to EAU guidelines, prostate biopsy is indicated in men with elevated serum 

PSA above 4.0 ng/ml and/or in the suspicion of abnormal DRE findings. Patient's age, 

potential comorbidities, life expectancy and therapeutic consequences should also be 

considered before biopsy. Limited PSA elevation alone should not prompt immediate 
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biopsy. PSA levels should be verified after a few weeks using the same assay under 

standardized conditions in the same laboratory (Mottet N, 2018).  

The introduction of sextant biopsy scheme by Hodge et al in 1989 led to a dramatic new 

development for prostate cancer diagnosis which rapidly became the gold standard 

technique for detection of the disease (Hodge KK, 1989). Sextant biopsy scheme involves 

one core, bilaterally, along a parasagittal line between the lateral edge and the midline of 

the prostate at the apex, midgland and base. However, historical comparison of cancer 

detection rate (CDR) between sextant biopsy protocols and extended-core biopsy protocols 

(≥10 cores) has demonstrated a trend of increasing CDR with greater core number (Table 

3) (Bjurlin MA, 2014). A well-structured systematic review by Eichler K et al showed that 

increasing the cores from 6 to 12 results in a significant improvement of CDR, whereas 

adding more than 12 cores showed no significant additional benefit (Eichler K, 2006). 

Recently published EAU guidelines and AUA recommendations on the optimal technique 

for prostate biopsy recommend the use of an extended 12 core biopsy protocol, with 

specimens obtaining bilaterally from apex to base, as far posterior and lateral as possible 

from the peripheral gland. Additional cores should be obtained from suspect areas by 

DRE/TRUS (Mottet N. 2017). Given the controversy regarding the optimal strategy for 

prostate biopsy with regard to biopsy core number, the Vienna nomogram could be an 

alternative tool on decision-making for optimal number of biopsy cores on a basis of 

patient's age and his total prostate volume (Figure 2) (Remzi M, 2005) (Teo JK, 2014).  

 

Figure 2 Vienna Nomogram: Optimal Number of Biopsy Cores  

According to Patient Age and Total Prostate Volume 

Prostate  

Volume (mL) 

Age (year) 

< 50 51-60 61-70 >70 

20-29 8 8 8 6 

30-39 12 10 8 6 

40-49 14 12 10 8 

50-59 16 14 12 10 

60-69 18 16 14 12 

≥70 18 18 16 14 

Source: Reprinted from ―Detection Rate of Prostate Cancer on the Basis of the  

Vienna Nomogram: A Singapore Study‖ by Teo JK et al, 2014, Korean journal of urology  
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Table 3 Cancer Detection Rates by Number of Prostate Biopsy Cores 

Studies Prostate Biopsy Cores 

(n) 

Cancer Detection Rate 

(%) 

Eskew et al, 1997 
6 26.1 

10-12 40.3* 

Naughton et al,  2000 
6 26.0 

10-12 27.0 

Presti et al, 2000 
6 33.5 

10-12 39.7 

Babaian et al, 2000 
6 20.0 

10-12 30.0 

Elabbady et al, 2006 
6 24.8 

10-12 36.4 

Gore et al, 2001 
6 31.0 

10-12 43.0 

Philip et al, 2004 
6 23.0 

10-12 32.0 

Shim et al, 2007 
6 22.0 

10-12 28.0 

Scattoni et al, 2008 
10-12 38.5 

18 39.9 

De La Taille et al, 2003 

6 22.7 

10-12 28.3 

18 30.7 

20-21 31.3 

Pepe et al, 2007 

10-12 39.8 

18 39.8 

24 49.0** 

Jones et al, 2006 
10-12 52.0 

24 45.0 

Guichard et al, 2007 

10-12 38.7 

18 41.5 

20-21 42.5 

Ploussard et al, 2012 

6 32.5 

10-12 40.4 

20-21 43.3 

*13 core extended biopsy strategy, **29 core saturation biopsy strategy 

Source: Reprinted from ―Optimization of Prostate Biopsy: Review of Technique  

and Complications‖ by Bjurlin MA et al, 2014, The Urologic clinics of North America 
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1.4.2 Preparing Patients for TRUS-Guided Prostate Biopsy 

 

According to EAU guidelines and AUA recommendations patients should be informed in 

advance regarding the risks and benefits of the procedure and to provide informed consent. 

All anticoagulants therapies should be stopped seven days prior to procedure. Despite of 

remarkable microorganisms‘ resistance that leads in severe infectious complications, 

antibiotic prophylaxis with quinolones 24 hours prior to prostate biopsy is recommended. 

Self-administration enema in the evening of the day before the biopsy procedure is 

routinely requested in order to produce a superior acoustic window for prostate imaging. 

Patients are usually placed in the left lateral decubitus position with knees and hips flexed 

90 degrees or in lithotomy position. The most common complications related to prostate 

needle biopsy procedure include haematuria, rectal bleeding, hematospermia, urinary tract 

infection and acute urinary retention (Table 4). 

 

Table 4 Percentage of Complications per Biopsy Session 

Complications 
Percentage of 

Patients affected 

Hematospermia 37.4 

Haematuria > 1 day 14.5 

Rectal bleeding < 2 days 2.2 

Prostatitis 1.0 

Fever > 38.5°C 0.8 

Epididymitis 0.7 

Rectal bleeding > 2 days 0.7 

Urinary retention  0.2 

Other complications requiring hospitalisation 0.3 

Source: Reprinted from ―EAU-ESTRO-SIOG Guidelines on Prostate Cancer. Part 1: Screening,  

Diagnosis, and Local Treatment with Curative Intent‖ by Mottet N. et al., 2017, European urology  

 

Although, TRUS-guided prostate biopsy is well tolerated diagnostic procedure by many 

patients, it can cause significant pain and discomfort. Pain during TRUS-guided prostate 

biopsy has 3-fold origin (Nazir B, 2014): (i) the pain during insertion of the 

ultrasonography probe into the rectum, which is due to the stretching of anal sphincter; (ii) 

the pain during needle puncture while depositing local anaesthetic at periprostatic nerve 

block (PPNB) site, as well as, (iii) the pain during insertion of biopsy needle into prostate 

gland due to the collection of multiple core biopsies (actual biopsy). To achieve 
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satisfactory pain control, various methods have been described, including general 

anaesthesia, intrarectal local anaesthesia (IRLA) by the use of lidocaine gel (Issa MM, 

2000) (Saad F, 2002), intravenous administration of propofol (Peters JL, 2001), inhalation 

of nitrous oxide (Masood J, 2002) (McIntyre IG, 2003), intravenous conscious sedation by 

the use of fentanyl and midazolam (Sur RL, 2004), orally administration of rofecoxib 

(Moinzadeh A, 2003) as well as the intrarectal administration of diclofenac suppositories 

(Haq A, 2004) prior to prostate biopsy. However, some of these methods are being of 

doubtful efficacy, while some others require trained team and operating theater, thereby 

being impractical to perform in outpatient setting.   

In 1996 Nash et al from University of California were first who reported a considerable 

pain relief after injection of local anaesthetic agent at PPNB site (Nash PA, 1996). 

Thereafter, several randomized controlled trials (Stirling BN, 2002) (Berger AP, 2003) 

(Kaver I, 2002) (Novac B, 2013) (Song SH, 2006) (Inal G, 2003) (Jones JS, 2003) (Hiros 

M, 2010) (Seymour H, 2001) (Addla SK, 2003) and meta-analyses (Richman JM, 2006) 

(Tiong HY, 2007) (Li M, 2017) have been examined the efficacy and safety of PPNB 

anaesthesia during TRUS-guided prostate biopsy, suggesting as the most effective and safe 

technique on providing substantial (Tiong HY, 2007) pain relief during prostate biopsy.  

Even though there is a broader consensus over effectiveness of PPNB anaesthesia on 

alleviating pain during collection of multiple prostate biopsy cores, recent studies have 

concluded that PPNB anaesthesia provides only minor effect on pain associated with 

insertion and manipulation of the ultrasonography probe into the rectum (Rochester MA, 

2005) (McCabe JE, 2007) (Skriapas K, 2011) (Skriapas K, 2009) (Raber M, 2008) (Jindal 

T, 2013). Moreover, it has been shown that pain caused by anaesthetic infiltration at PPNB 

site can be comparable to or even worse than that of actual biopsy itself (Yun TJ, 2007) 

(Giannarini G, 2009). In this regard, means to improve pain relief during  

TRUS-guided of prostate biopsy were of great importance.   

In 2004 Obek et al. (Obek C, 2004) were first who showed a significantly decreased level 

of pain with local lidocaine gel application before PPNB. Thereafter, numerous studies 

(Yun TJ, 2007) (Inal G, 2008) (Szlauer R, 2010)  have examined the supplement of IRLA 

prior to PPNB, concluding that a combination of IRLA application prior to PPNB 

anaesthesia provides a superior effect on pain relief during prostate biopsy, especially 

during probe insertion into rectum and anaesthetic agent infiltration at PPNB site. 

Recently, two prospective studies (Noh DH, 2010) (Anup K, 2013) have examined a 
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mixture of IRLA with lidocaine and prilocaine agents, and was found that this combination 

is superior to IRLA with lidocaine agent alone, due to its much longer effect duration and 

deeper tissue infiltration.  

 

1.4.3 Grading and Staging 

 

Diagnosis of prostate cancer is crucial for patient‘s prognosis and therapeutic options. The 

Gleason grading system is the most commonly employed system which has been 

incorporated into the World Health Organization (WHO) classification of prostate cancer, 

the American Joint Committee on Cancer (AJCC) and the Union for International Cancer 

Control (UICC) staging system, as well as, the National Comprehensive Cancer Network 

(NCCN) guidelines as one of the key factors in treatment decision. The system is based 

upon microscopic appearance of the glandular architecture and it is defined by five 

histological growth patterns (grades) (Chen, N 2016). Gleason grades ranged from 1 to 5. 

Grade 1 represent the best differentiated tumor and is correlated with the most favorable 

prognosis, whereas grade 5 the least differentiated tumor and is correlated with poor 

prognosis (Chen, N 2016). A total score is calculated based on Gleason grades, forming the 

Gleason score or sum. Gleason scores ranged from 2 to 10, with higher number indicating 

greater risks and higher mortality. The most common risk stratification for prostate cancer 

is the D‘Amico classification system (Figure 3). It stratifies prostate cancer based on PSA, 

clinical stage, and biopsy score into low risk (2–6), intermediate risk (7), and high risk (8–

10), where both 3 + 4 = 7 and 4 + 3 = 7 is considered the same within the intermediate risk 

group (Gordetsky, J 2016).  

 

Figure 3 D'Amico et al Risk Stratification for Clinically Localized Prostate Cancer 

 

Source: Reprinted from ―Prostate Cancer‖ by Moul J, Zhang T, Armstrong A, et al, 2015, 

 retrieved from: http://www.cancernetwork.com/cancer-management/prostate-cancer/page/0/1 
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The most widely used staging system for prostate cancer is the AJCC tumor, node and 

metastasis (TNM) system (Figure 4) which evaluates the size of the tumor, the extent of 

involved lymph nodes, and any metastasis (distant spread). Prostate cancer staging can be 

assessed by either clinical or pathological methods. Clinical staging is the assessment of 

disease extent using pretreatment parameters such as DRE, PSA, grade score of biopsy 

findings and radiologic examinations, whereas pathologic staging is the assessment of 

histopathological findings of prostate gland, seminal vesicles, and pelvic lymph nodes if 

lymphadenectomy is performed  during surgery (Wein A, 2011). However, staging work-

up is not always necessary to be performed on a routinely basis. The aim of further staging 

work-up is to distinguish whether the disease is still localized or has been metastatic and to 

which extent. Hence, before proceeding to further staging work-up, treatment options 

should be reviewed in conjunction to patient‘s preference and his comorbidity (Table 5) 

(Mottet N. 2017).   

 

Figure 4 TNM Staging System of Prostate Cancer, 2010 

 

Source: Reprinted from ―AJCC Cancer Staging Manual‖ by Edge SB,  

Byrd DR, Compton CC, et al, 7th edition, New York, Springer, 2010 
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Table 5 Guidelines for Staging of Prostate Cancer 

Risk Group LE GR 

Any risk group staging   

Do not use CT and TRUS for local staging 2a A 

Low-risk localised PCa    

Do not use additional imaging for staging purposes  2a A 

Intermediate-risk PCa    

In predominantly Gleason pattern 4, metastatic screening, include at least 

cross-sectional abdominopelvic imaging (s.a. CT/MRI) and a bone scan for 

staging purposes 

2a A* 

In predominantly Gleason pattern 4, use prostate mpMRI for local staging 2b A 

High-risk localised PCa or high-risk locally advanced PCa   

Use prostate mpMRI for local staging 2b A 

Perform metastatic screening including at least cross-sectional 

abdominopelvic imaging and a bone-scan 
2a A 

CT = computed tomography; GR = grade of recommendation; LE = level of evidence;  

mpMRI = multiparametric magnetic resonance imaging; MRI = magnetic resonance imaging; 

PCa = prostate cancer; TRUS = transrectal ultrasound.  

Source: Reprinted from ―EAU-ESTRO-SIOG Guidelines on Prostate Cancer. Part 1: Screening,  

Diagnosis, and Local Treatment with Curative Intent‖ by Mottet N. et al., 2017, European urology  

 

1.4.4 Imaging 

 

The main goals of imaging procedures in newly diagnosed patient with prostate cancer are 

primarily the confirmation of localized disease without extraprostatic extent or distal 

metastases and secondly in case of distal metastases their precise extent and location. 

Several imaging modalities have been used for staging of prostate cancer, including 

computed tomography (CT) , magnetic resonance imaging (MRI) and radionuclide bone 

scan (bone scintigraphy) (Sarkar S, 2016). MRI of prostate gland is the most reliable 

modality for detection of extraprostatic disease. Its positive predictive value (PPV) for 

Gleason scores 7 ranging from 82 to 97% whereas for Gleason greater than 8 reach 100% 

(Panebianco V, 2015). On the other hand, CT scan of abdomen has been shown more 

beneficial on detection of distal organ related metastases (Hövels AM, 2018). However, 

neither modality is particularly accurate for localized disease. Therefore they should be 

reserved only for high risk patients, such as those with clinical stage greater than or equal 

to T3 disease or PSA value greater than 20 ng/ml. Bone scintigraphy is the most sensitive 

modality for the detection of skeletal metastases (Heidenreich A, 2018). However, the 

routine uses of bone scans can be omitted because bone metastases in asymptomatic men 
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are rare at initial diagnosis. Indications for bone scan imaging are in patients with 

symptoms associate to bone metastases or in high risk patients without symptoms.  

  

1.5 TREATMENT 

 

LOCALIZED DISEASE 

1.5.1 Active Surveillance and Watchful Waiting (Deferred Treatments) 

 

Treatment decisions of prostate cancer are based on certain factors, including the grade and 

stage of disease, the life expectancy of the patient and his associated morbidity, the ability 

of each therapy to ensure disease-free survival and the patient preferences. The optimal 

form of therapy for localized disease (T1 and T2) remains a subject of great debate due to 

uncertainty surrounding the relative efficacy of various modalities, including active 

surveillance, radiation therapy and radical prostatectomy.  

Active surveillance and watchful waiting are two observational follow up strategies that 

forego immediate therapy in patients with prostate cancer. Active surveillance aims to 

reduce overtreatment in men with very low-risk prostate cancer, without compromising 

opportunities for cure, whereas watchful waiting is a conservative management for frail 

patients until the possible development of local or systemic progression leading to 

symptomatic treatment (Mottet N, 2018). The major differences between these two 

modalities are detailed in Table 5.  

 

Table 6 Definitions of Active Surveillance and Watchful Waiting 

 Active Surveillance Watchful Waiting 

Treatment intent  Curative Palliative  

Follow-up Predefined schedule Patient-specific 

Assessment/markers used DRE, PSA, re-biopsy, mpMRI Not predefined 

Life expectancy > 10 years < 10 years  

Aim 
Minimize treatment-related toxicity 

without compromising survival 

Minimize treatment-related 

toxicity 

Comments Only for low-risk patients 
Can apply to patients at all 

stages 

DRE = digital rectal examination; PSA = prostate-specific antigen; mpMRI = multiparametric magnetic 

resonance imaging  

Source: Reprinted from ―EAU-ESTRO-SIOG Guidelines on Prostate Cancer. Part 1: Screening,  

Diagnosis, and Local Treatment with Curative Intent‖ by Mottet N. et al., 2017, European urology  



 
16 

 

In active surveillance patients with early stage and low to intermediate grade cancer are 

followed very carefully with serial DRE and PSA assessments as well as follow-up 

prostate biopsies to ensure stability of the disease. Once there is a subclinical progression 

of disease, definitive therapy is carried out. A 10-year follow up prostate cancer specific 

mortality study by the National Prostate Cancer Register of Sweden suggests that active 

surveillance strategy is a safe and suitable treatment option for patients with low-risk 

prostate cancer (Stattin P, 2010). These results come in accordance with other studies 

(Patel MI, 2004) (Carter HB, 2007) which confirm that deferred therapy is a safe and 

acceptable alternative to definitive treatment option in patients with low risk prostate 

cancer. Although optimal surveillance strategies, end points for intervention and exact risk 

of deferred treatment have not been well defined, what is clear is that many men with low 

risk disease are candidates for active surveillance.  

 

1.5.2 Radical Prostatectomy 

 

Radical prostatectomy refers to surgical excision of prostate gland which is always 

accompanied by excision of both prostate capsule and two seminal vesicles. It can be 

performed by two approaches: the radical perineal approach which was first performed by 

Hugh Hampton Young in 1904 or the radical retropubic approach which was first 

described by Terence Millin in 1945 (Denmeade SR, 2002) . However, for many decades 

physicians avoid to perform either perineal or retropubic approach due to frequent 

postoperative complications of incontinence and impotence. The revival of radical 

prostatectomy procedure was resulted from a better comprehension of surgical anatomy of 

the pelvis and improved visualization that made possible a more precise apical dissection. 

In addition, further modifications of surgical technique enable preservation of cavernous 

nerves, resulting in better postoperative outcomes. Considerable experience has been 

gained recently using laparoscopic or robot-assisted approaches. The main goals of these 

approaches are to reduce morbidity and to increase technical precision of tissue dissection.  

Whether laparoscopic or robot-assisted approaches result in better or worst outcomes in 

terms of robust functional and oncologic outcomes remain unclear (Yaxley JW, 2016) 

(Finkelstein J, 2010) (Ficarra V, 2009) (Frota R, 2008). In contrast, numerous studies 

suggest that laparoscopic or robot-assisted approaches confer better results than open 

radical prostatectomy procedures in terms of intra- and immediate postoperative 
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parameters (operative time, blood loss and hospital stay) (Ploussard G, 2018) (Novara G, 

2012). The prognosis of patients treated by radical prostatectomy correlates to risk group 

for prostate cancer as given by D‘Amico classification system. The PSA failure-free 

survival rate after 10 years of radical prostatectomy in low-risk group patients is nearly 

80% while in high risk group patients is approximately 20-30% (Hamdy FC, 2016). There 

is controversy regarding the therapeutic role of pelvic lymph node dissection (PLND) in 

patients undergoing radical prostatectomy for prostate cancer. A recent systematic review 

demonstrated that performing PLND during radical prostatectomy failed to improve 

oncological outcomes, including survival (Fossati N, 2017). However, there is a broad 

consensus that extended PLND (ePLND) provides important information for staging and 

prognosis which cannot be matched by any other currently available procedure. Extended 

PLND includes removal of the nodes overlying the external iliac artery and vein, the nodes 

within the obturator fossa located cranially and caudally to the obturator nerve, and the 

nodes medial and lateral to the internal iliac artery. With this template, 94% of patients are 

correctly staged (Mattei A, 2008).  

 

1.5.3 Radiation Therapy 

 

Radiation therapy involves both the external beam radiation therapy and the brachytherapy. 

External beam radiation therapy is currently applied in the form of three-dimensional 

conformal radiation therapy (3D-CRT) which remains the mainstay treatment choice in 

many countries and institutions. However, image-guided intensity-modulated radiation 

therapy (IMRT), which is an optimized form of 3D-CRT using implanted fiducial markers 

in the prostate, should be considered the gold standard treatment of choice because it is 

associated with less toxicity compared to 3D-CRT (Zelefsky MJ, 2008). Long-term results 

of radiation therapy are dependent on disease stage and are associated with dose of the 

radiation. Several randomized studies have demonstrated that escalating the dose into the 

range 74–80 Gy leads to a significant improvement in 5-year biochemical-free survival rate 

as compared with conventional-dose radiation (64–70 Gy) (Heemsbergen WD, 2018) 

(Beckendorf V, 2018) (Dearnaley DP, 2014) (Zietman AL, 2010) (Peeters ST, 2006) 

(Pollack A, 2002). However, there is a controversy over whether escalating dose radiation 

benefit patients on overall survive rate. The best evidence comes from a non-randomised 

but well conducted retrospective analysis of the U.S. National Cancer Database which 



 
18 

 

demonstrates an overall survival benefit for patients with intermediate- or high-risk 

prostate cancer (Kalbasi A, 2015). In addition to the use of dose escalating radiation, 

several investigators have shown that results of radiation therapy may be improved with 

the use of androgen deprivation therapy (ADT). In a number of phase III randomized 

controlled trials (Denham JW, 2011) (Bolla M, 2010) (D'Amico AV, 2008) (Roach M 3rd, 

2008) (Pilepich MV, 2005) that combined radiation therapy with ADT has proven its 

superiority compared with radiation therapy alone followed by deferred ADT on relapse.  

Brachytherapy refers to a definitive treatment option for patients with prostate cancer at 

low-risk disease. A permanent or temporary radioactive seeds is implanted into the prostate 

under TRUS guidance and the radiation dose is delivered over time. Patients are often 

selected for favourable characteristics that include: stage cT1b-T2a N0, M0; Gleason score 

6 with ≤ 50% of biopsy cores involved with cancer or Gleason score 7(3+4), with ≤ 33% of 

biopsy cores involved with cancer; an initial PSA level of ≤ 10 ng/mL; a prostate volume 

of < 50 cm3; an International Prostatic Symptom Score (IPSS) ≤ 12 and maximal flow rate 

> 15 mL/min on urinary flow tests (Ash D, 2018) (Martens C, 2006). In well selected 

patients with low- and intermediate-risk prostate cancer, the long-term data of low-dose-

rate brachytherapy are promising, with 3% and 6% recurrent disease rate at 5 and 6 years, 

respectively (Morris WJ, 2013). On the other hand, high-dose-rate brachytherapy as 

monotherapy has been pioneered in a small number of centres with low published toxicity 

and high biochemical control rates ranging from 70-90% and from 65-85% for 5 and 10 

years, respectively (Sylvester JE, 2011) (Lawton CA, 2007) (Potters L, 2005) (Stone NN, 

2005). Both brachytherapy options are routinely given in combination with external beam 

radiation therapy. However, some clinicians are convinced that low-risk prostate cancer 

can be treated effectively with high-dose-rate brachytherapy alone (Hoskin PJ, 2013).  

As with radical prostatectomy, patients who receive radiation therapy may experience side 

effects especially those related to urinary, bowel and sexual function. Although patients 

who undergo radical prostatectomy are more likely to suffer incontinence, patients who 

undergo radiation therapy are more prone to suffer obstructive or irritative bowel 

symptoms, including diarrhoea, haematuria, tenesmus and rectal bleeding (Wu AK, 2008).  
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METASTATIC DISEASE 

1.5.4 First-Line Hormonal Therapy  

 

In recent years a great deal of research has concentrated on efforts to improve control of 

metastatic disease. Prostate cancer is a hormone dependent disease and many patients with 

distant metastases respond to various forms of androgen deprivation therapy (Cooperberg 

MR, 2004). ADT may be induced at several levels along the pituitary-gonadal axis using a 

variety of drugs. The first class of drugs is the luteinizing hormone-releasing hormone 

(LHRH) agonists. There are four LHRH agonists currently indicated for the treatment of 

prostate cancer, including buserelin, goserelin, leuprolide and triptorelin (Perlmutter MA, 

2007). These drugs can be delivered either as monthly injections or as depot preparations 

lasting three months. Leuprolide is the only form of drug that can be also administered in a 

subcutaneous implant preparation which lasts six months. Right after a short period of 

adaptation (flare response) which stimulates luteinizing hormone (LH) production and 

testosterone increase, the administration of LHRH agonist leads to LH depletion and 

reduction of testosterone at castration levels (<50 ng/dl) (Seidenfeld J, 2000). Because of 

this initial ―flare response‖ with LHRH agonists, consideration should be given to the 

administration of an antiandrogen drug prior to the LHRH, especially in patients who are at 

risk for complications from the disease (Schulze H, 1990). There are two general classes of 

antiandrogens, the steroidal and non-steroidal. Steroidal antiandrogens include the 

cyproterone, the megestrol and medroxyprogesterone whereas the non-steroidal include the 

flutamide, bicalutamide, and nilutamide. Both classes compete with androgens at the 

receptor level. Currently, the most commonly used combination of antiandrogen with 

LHRH agonist is bicalutamide (50 mg daily) (Schellhammer PF, 1997). Antiandrogen 

therapy is usually started one week prior LHRH agonist and continued for four weeks, but 

neither the timing nor the duration of anti-androgen therapy is based on strong evidence 

(Collette L, 2001). In recent years, the flare phenomenon can be avoided through the use of 

a new class of drugs, called luteinizing hormone-releasing hormone (LHRH) antagonists. 

This class of drugs immediately binds to LHRH receptors, leading to a rapid decrease in 

LH, follicle stimulation hormone (FSH) and testosterone levels without any flare. At 

present, degarelix is the only available LHRH antagonist and it is considered the gold 

standard treatment for patients with spinal cord metastases that suffer by compressive 

neurological symptoms (Klotz L, 2008). The standard dosage is 240 mg in the first month, 
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followed by monthly injections of 80 mg. Most patients achieve a castrate level at day 

three. However, a systematic review and meta-analyses fail to show major difference 

between LHRH agonists and degarelix for advance prostate cancer (Sciarra A, 2016).  

Complete androgen blockade (CAB) refers to the elimination of testicular androgens in 

combination with blockade of adrenal androgens, as a result of an antiandrogen 

combination with LHRH agonist or antagonist (Labrie F, 1984). Addition of antiandrogen 

to either LHRH agonist or antagonist it shows to improve the overall and cancer-specific 

survival at 5 years by about 2 to 3% (Schmitt B, 2000). In contrast, antiandrogen 

monotherapy for advance prostate cancer is considered to be less effective in terms of 

overall survival, clinical progression, treatment failure and treatment discontinuation due to 

adverse events (Kunath F, 2014).  

 

1.5.5 Second-Line Hormonal Therapy 

 

Despite the initial well response to first-line hormonal therapies, almost all patients with an 

average of 24 months will progress to castration-resistant prostate cancer (CRPC) (Scher 

HI, 2008). In 2011 de Bono JS et al. (de Bono JS, 2011) introduced a second-line hormonal 

agent called abiraterone, which showed further overall survival improvements for patients 

with metastatic CRPC. The advantage role of abiraterone is that inhibits production of 

testosterone biosynthesis at three different locations, including testicles, adrenal and 

prostatic tumor tissues (Ryan CJ, 2013). Abiraterone is administered daily (1000 mg) in 

combination to prednisone (5 mg twice-daily). A year later, Scher HI et al (Scher HI, 2012) 

introduced another agent, called enzalutamide. Enzalutamide have shown similar effect 

with abiraterone regarding the overall survival improvements for patients with metastatic 

CRPC, but have different role of action. It competitively inhibits androgen binding to 

androgen receptors, as well as it inhibits androgen receptor nuclear translocation and 

interaction with deoxyribonucleic acid (DNA) resulting in decreased proliferation and 

induced cell death (Beer TM, 2014). Enzalutamide is daily administered orally (160 mg) 

without the need of further prednisone. Both drugs are indicated for patients with 

metastatic CRPC, that present with minimal or none symptoms.  
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1.5.6 Chemotherapy  

 

In patients relapsing after administration of any scheme with hormonal therapy, then 

chemotherapy should be considered. The role of chemotherapy changed significantly in 

2004 with the results of two large randomized trials (Petrylak DP, 2004) (Tannock IF, 

2004) demonstrating median survival benefit of 2-2.9 months for patients with metastatic 

CRPC treated with docetaxel-based chemotherapy. The standard first-line chemotherapy is 

docetaxel (75 mg/m
2
) three-weekly doses combined with prednisone (5 mg), up to ten 

cycles (Berthold DR, 2008). Prednisone can be omitted if there are contraindications or no 

major symptoms. In recent years a second-line chemotherapy agent, called cabazitaxel, 

was introduces by de Bono et al (de Bono JS, 2010) for patients with metastatic CRPC 

whose disease has progressed during or after docetaxel-based therapy. Treatment with 

cabazitaxel plus prednisone has been shown an important clinical antitumor activity with 2 

months benefit on overall survival and low rates of peripheral neuropathy (Bahl A, 2013).  

 

1.5.7 Other Therapies 

 

Radiotherapy is effective in controlling local pain associated with skeletal prostate 

metastasis in patients with metastatic CRPC. For patients with more extensive bone 

involvement causing pain that may be difficult to address with localized External beam 

radiation therapy (EBRT), alternatives include the radium-223. Radium-223 is a novel 

radiopharmaceutical agent which showed a significant improvement on overall survival by 

3.6 months and an associated mild toxicity (Parker C, 2013). This improvement was valid 

irrespective of patients‘ pre-treatment status with or without docetaxel (Hoskin P, 2014).  

When radiation therapy is not available, a single infusion of a third generation 

bisphosphonate, called zoledronic acid should be considered. In a randomized controlled 

trial by Saad F. at el. (Saad F, 2002) zoledronic acid has failed to show a significant benefit 

on overall survival for patients with metastatic CRPC, but it showed fewer skeletal-related 

events at 15- and 24-months of follow-up. Another category of drugs associated with 

prevention of skeletal-related events are the receptor activator of nuclear factor-κB 

(RANK) ligand inhibitors. Denosumab is the only representative drug agent of this 

category. In a randomized controlled trial by Smith SR et al. (Smith MR, 2012) denosumab 

has shown an improvement in delaying or preventing skeletal-related events in patients 
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with prostate cancer. Its effect size is superior when compared to zoledronic acid but has 

potential higher toxicity outcomes (Fizazi K, 2011).   
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CHAPTER 2 - TRAMADOL HYDROCHLORIDE 

 

2.1 INTRODUCTION 

 

Tramadol is a mild opioid drug with different pharmacodynamic characteristics by those of 

more acquainted opioids, which has led to be considered as the first member of the 

‗atypical opioids‘ group (Raffa RB, 1992). It is structurally related to codeine and 

morphine, but it is 6000-times less potent than morphine and 10-times less potent than 

codeine. Unlike other opioids, tramadol can modulate the monoaminergic system by 

inhibiting norepinephrine (NE) and serotonin (5HT) reuptake at presynaptic terminals. In 

fact, it acts on m-opioid and k-opioid receptors with low affinity, exerting a weak agonist 

effect, and it affects monoamine receptor systems by blocking norepinephrine and 

serotonin reuptake, responsible for the inhibition of pain transmission in the spinal cord 

(Raffa RB, 1993). Although NE and 5HT have long been considered to be involved in 

nociceptive regulation, tramadol was the first analgesic drug with pharmacological activity 

based on its combined opioid and monoaminergic effects. These particular 

pharmacological characteristics and the unique mechanism of action have made tramadol a 

commonly prescribed centrally acting opioid analgesic drug for the treatment, management 

and relief of moderate to severe pain.  

 

2.2 PHARMACOKINETICS AND PHARMACODYNAMICS 

 

Tramadol is available in a wide range of pharmaceutical formulations, including drops, 

capsules and sustained-release formulations for oral use, suppositories for rectal use and 

solution for intramuscular, intravenous and subcutaneous injection. Right after 

administration, tramadol is absorbed almost completely and quite rapidly. The mean peak 

plasma concentration occurs after a lag time of 0.2-, 0.9- and 3.3-hours for sustained-

release formulations, for injections and for rectal suppositories, respectively. It is rapidly 

distributed in the body with a mean half-life in the initial phase of 6 minutes, followed by a 

slower distribution phase with 1.7 hours (Klotz U, 2003). Tramadol is extensively 

metabolized in liver via cytochrome isoenzymes P450 2D6, and P450 2B6 and P450 3A4,  



 
24 

 

to O-desmethyltramadol (M1) and N-desmethyltramadol (M2) respectively, being the main 

phase-1 metabolites. These are further metabolized to three secondary metabolites, namely  

N,N-didesmethyltramadol, N,N,O-tridesmethyltramadol and N,O-desmethyltramadol. All 

metabolites are finally conjugated with glucuronic acid and sulfate before excretion in 

urine (Berrocoso E, 2006). The route of elimination almost totally involves the kidneys. 

Approximately 30% of the dose is excreted in the urine as unchanged drug, while 60% of 

the dose is excreted as metabolites. The remaining drug is eliminated in the feces; therefore 

biliary excretion is negligible (Lavasani H, 2013).  

 

Figure 5 Schematic Representation of Human Tramadol Metabolism Pathway 

 

Source: Reprinted from ―Discovery and development of tramadol for the treatment of pain.‖  

by Bravo L. et al., 2017, Expert opinion on drug discovery  

 

Tramadol exists as a racemic mixture of two enantiomers, (+) enantiomer and  

(–) enantiomer, that are essentially metabolised by the liver producing (+) metabolites and  

(–) metabolites, respectively. Both enantiomers contribute to its analgesic effect, albeit 

through different mechanisms. On the one hand the (+) and (-) enantiomer act on the 

serotonin and noradrenaline reuptake and on the other hand the M1 acts on the μ-opioid 

receptor. In fact, (+) enantiomer has higher affinity to opioid receptors and preferentially 
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inhibits 5-HT uptake and enhances 5-HT release, whereas the (-) enantiomer inhibits NE 

reuptake (Vazzana M, 2015). The fact that non-opioid mechanisms are involved in the 

analgesic effect is supported by the observation that naloxone only partially antagonised 

tramadol-induced analgesia and that quinidine (an inhibitor of hepatic demethylation of 

tramadol into M1) inhibited tramadol-induced miosis but hardly affected tramadol 

analgesia (Gillen C, 2000). This implies that the analgesic effect of tramadol appears to be 

produced in a multimodal mechanism involving the μ-opioid system, the noradrenergic 

system, and the serotonergic system.  

 

2.3 THERAPEUTIC IMPLICATIONS 

 

Tramadol is a widely used analgesic that has undergone many clinical trials and it is 

included in nearly all clinical guidelines for the treatment of moderate to severe pain. It has 

a wide range of applications in both acute and chronic pain. Clinical trials first reported the 

efficacy of tramadol in comparison to other available analgesics, including acetylsalicylic 

acid, phenacetin, codeine and phentobarbital. In 1978, Rost A et al. (Rost A, 1978) 

investigated the efficacy of tramadol in comparison to other two currently available 

analgesics, resulting that there was no difference in pain threshold among the three groups.  

Another early open multi-canter trial by Schenck EG et al. (Schenck EG, 1978) reported 

that more than 80% of participants who have had suffered by acute pain of diverse origin, 

were effectively treated regardless the route of tramadol administration. Later, in 1998 

Harati Y et al. (Harati Y, 1998) evaluated the efficacy and safety of tramadol in the 

treatment of pain related to diabetic neuropathy, concluding that tramadol is effective and 

safe regimen for those patients. Furthermore, in 2000 Schnitzer TJ et al. (Schnitzer TJ, 

2000) evaluated the efficacy and safety of tramadol for patients with chronic low back 

pain, concluding that tramadol was effective among patients who tolerated therapy. In 

2002 Bloch MB et al. (Bloch MB, 2002) reported that intravenous injection of tramadol in 

the form of a bolus followed by continuous infusion was as effective as epidural morphine 

for pain relief after surgical thoracotomy. A systematic review of opioid treatments for 

chronic non-cancer mediated pain by Manchikanti L et al. (Manchikanti L, 2011) showed a 

fair advantage evidence of tramadol over the other opioid drugs in managing patients with 

osteoarthritis.  
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The last decade a growing interest has been provided in therapeutic implication of 

tramadol for patients undergoing TRUS-guided prostate biopsy. In 2006 Pendleton J et al. 

(Pendleton J, 2006) were first described the combination of tramadol with acetaminophen 

as adjunct regimens to the current gold standard analgesia scheme of PPNB, resulting that 

oral combination of tramadol and acetaminophen three hours before prostate biopsy can 

significantly decrease the total pain score without causing any additional complications. A 

year later Hirsh I et al. (Hirsh I, 2007) evaluated the efficacy and safety of tramadol in 

combination with intrarectal lidocaine cream, concluding that this combination provides a 

substantial analgesic effect over the control group (lidocaine cream alone), without major 

adverse effects. Another prospective randomized controlled trial was conducted in 2008 by 

Olmez G et al. (Olmez G, 2008) for evaluation of tramadol in comparison to placebo and 

lornoxicam regimen, resulting in a fair evidence of pain relief for both drugs, with an 

advantageous benefit on effectiveness for tramadol group over lornoxicam. These results 

comes in agreement to subsequent clinical study of Seckiner I et al. (Seçkiner I, 2011) that 

reported a clinical relevant efficacy of periprostatic injection of tramadol when compared 

to PPNB anaesthesia, alone. Recently a randomized double-blinded study by Sen H et al. 

(Sen H, 2015) reported that despite of adequate pain relief which is achieved by PPNB 

anaesthesia alone, a combination of tramadol and lidocaine at PPNB site provides an 

impressive pain relief without additional important adverse effects.  

In conclusion, extensive clinical studies have confirmed the analgesic efficacy of tramadol 

in the management of acute and chronic pain situations, including invasive procedures, 

chronic osteoarthritis, low back pain, diabetic neuropathy and polyneuropathy. 

Nevertheless, more recent studies indicate a higher efficacy when tramadol is combined 

with other analgesics, such as paracetamol (Silverfield JC, 2002) and dexketoprofen 

(Fornasari D, 2017).  

 

2.4 ADVERSE EFFECTS 

 

Although the efficacy of tramadol is comparable to that of other drugs with similar modes 

of action, the incidence of adverse effects is lower and it is not clinically important at the 

recommended doses. In a summary of several controlled studies involving postmarketing 

surveillance studies of hospitalised and outpatient participants, the frequency of side 



 
27 

 

effects related to tramadol administration were estimated to be 1–6%. The most common 

adverse events were nausea (6.1%), dizziness (4.6%), drowsiness (2.4%), tiredness (2.3%), 

sweating (1.9%), vomiting (1.7%) and dry mouth (1.6%). Less frequent adverse events 

were headache (0.6%), postural hypotension (0.6%), hot flushes (0.6%) and digestive 

problems (0.6%) (Klotz U, 2003). No serious adverse effects were reported. In a 

prospective randomized controlled trial by Wilder-Smith CH et al. (Wilder-Smith CH, 

1997) tramadol showed a little delaying effect on colonic transit, without influencing upper 

gastrointestinal transit or gut smooth muscle tone. Most importantly, unlike other opioids, 

tramadol has no clinically relevant effects on respiratory or cardiovascular parameters 

(Scott LJ, 2000) when it is administered at indicative dosages. Tramadol intoxication is 

rare, however if it occurs and left untreated, it may be fatal. The most common symptoms 

of tramadol intoxication are lethargy, agitation, nausea, cardiac and respiratory depression, 

seizures and coma (Shadnia S, 2008). Tramadol has a relative low risk of abuse and 

physical dependence in comparison to other opioids and does not precipitate a withdrawal 

syndrome (Preston KL, 1991).   
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CHAPTER 3 - PARECOXIB SODIUM 

 

3.1 INTRODUCTION 

 

Nonsteroidal anti-inflammatory drugs (NSAIDs) are among the most commonly used 

analgesics in the management of acute and chronic pain. NSAIDs inhibit cyclooxygenase 

(COX) enzymes responsible for the synthesis of prostaglandins that mediate pain and 

inflammation. Two isoforms of cyclooxygenase have been identified, namely 

cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2). COX-1 is responsible for 

synthesis of homeostatic prostaglandins that regulate gastric mucosal protection, platelet 

aggregation, vascular homeostasis and electrolyte balance, whereas COX-2 is responsible 

for the production of acid-based inflammatory mediators in response to injury or 

inflammatory stimuli (Dalpiaz AS, 2004). Traditional non-selective NSAIDs inhibit both 

COX-1 and COX-2 isoforms which are associated with a variety of adverse effects, 

including gastrointestinal irritation, ulcers and haemorrhage. The research for agents that 

specifically inhibit COX-2 isoform, led to the discovery and development of a novel 

selective NSAID agent, called parecoxib. Parecoxib is a selective inhibitor of COX-2 

isoform. It is the only COX-2 inhibitor that is available in parenteral formulation and 

possesses a superior safety profile over the existing parenteral nonsteroidal anti-

inflammatory drugs in the management of mild to moderate pain.  

 

3.2 PHARMACOKINETICS AND PHARMACODYNAMICS 

 

Parecoxib is a water-soluble prodrug that undergoes complete and rapid biotransformation 

to valdecoxib via hepatic enzyme hydrolysis. Once it is converted to valdecoxib it is 

further metabolized by the liver as single active metabolite and several inactive 

metabolites. Eighty percent of its metabolism is via the hepatic cytochrome P450, (CYP) 

3A4 and CYP2C9 isoenzymes. Parecoxib is virtually undetectable in urine and only 5% is 

detectable as inactive metabolites of valdecoxib. Maximum concentrations of valdecoxib 

are reached within 30-60 minutes and 1-3.5 hours for intravenous and intramuscular 

administration, respectively. Regardless the route of administration the onset of analgesic 
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effect occurs within 10-20 minutes and the duration of action ranges from 5 to 9 hours 

(Karim A, 2001). There is considerable evidence that COX inhibitors may alter 

nociception by acting on prostaglandin production within central nervous system (CNS), 

where they can modulate neurotransmitter release. Prostaglandins play an important role in 

the development of pain, inflammation and fever. They sensitize sensory nerve ending to 

nociceptive stimuli and thereby amplify the generation of pain impulses. They also 

promote tissue inflammation by stimulating inflammatory cell chemotaxis, causing 

vasodilation and increasing capillary permeability and edema (Brenner G, 2010). COX-2 is 

the isoform of the enzyme that has been shown to be induced by pro-inflammatory stimuli 

and has been postulated to be primarily responsible for the synthesis of prostanoid 

mediators of pain, inflammation, and fever (Padi SS, 2004). Parecoxib selectively binds to 

and inhibits COX-2 isoform; thereby it prevents the conversion of arachidonic acid into 

prostaglandins, which are involved in the regulation of pain, inflammation, and fever.   

 

Figure 6 Features and Properties of Parecoxib 

Indications 

Moderate to severe acute pain 

Mechanism of action 

Analgesic 
Prodrug of the cyclo-oxygenase-2 

inhibitor valdecoxib  

Dosage and administration 

Usual dosage in clinical trials Single dose 20 or 40 mg 

Route of administration Intravenous or intramuscular 

Pharmacokinetic profile for parecoxib 20mg in patients postsurgery unless 

stated otherwise 

 Intravenous Intramuscular 

Peak plasma concentration (valdecoxib) 0.45 mg/L 0.39 mg/L 

Time to peak plasma concentration 

(valdecoxib) 
0.5h 1.6h 

Area under the plasma concentration-time 

curve (valdecoxib) 
2.62 mg/L • h 2.73 mg/L • h 

Elimination half-life of valdecoxib and 

parecoxib (healthy volunteers) 

7.88; 0.69h 

(50mg) 

NR; 0.25-0.58h 

(1 to 40mg) 

Adverse events 

Most frequent after gynaecological 

surgery 

Nausea, abdominal pain, headache, 

abdominal fullness, dizziness, 

vomiting, abnormal breath sounds 

and pruritus  

Source: Reprinted from ―Parecoxib (parecoxib sodium)‖ by Cheer SM et al., 2001, Drugs  
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3.3 THERAPEUTIC IMPLICATIONS 

 

The analgesic efficacy and broad clinical utility of parecoxib has been demonstrated in 

multiple clinical trials of dental, gynaecologic (hysterectomy), orthopaedic (knee and hip 

replacement), and coronary artery bypass graft surgical pain. In 2001 Daniels SE et al. 

(Daniels SE, 2001) were the first who assessed the efficacy of parecoxib in a post-oral 

surgery pain model, concluding that parecoxib administered either by intravenous or 

intramuscular route, provides effective analgesia, as well as that the 40 mg dose was 

comparable to ketorolac 60 mg on most measures of analgesia but showed a longer 

duration of action. Another randomized controlled trial was conducted by Mehlisch DR et 

al. (Mehlisch DR, 2003) in order to evaluate the efficacy and safety of intravenous 

parecoxib administration in patients after oral surgery, concluding that parecoxib at 50- 

and 100-mg doses is as effective and safe as ketorolac 30 mg but has a longer effect action. 

The first study for evaluation of efficacy and safety of parecoxib in patients undergoing 

gynaecologic surgery was carried out by Barton SF et al. (Barton SF, 2002) in 2002, 

concluding that single intravenous doses of parecoxib 20- and 40-mg are safe and as 

effective as intravenous ketorolac administration of 30 mg, as well as superior to 

intravenous morphine administration of 4 mg. These results were confirmed by the study 

of 48 patients that underwent total abdominal hysterectomy (Ng A, 2003). Intravenous 

administration of parecoxib was shown to be an effective regimen for patients undergoing 

total abdominal hysterectomy as it provides morphine-sparing analgesia. Furthermore, in a 

randomized controlled trial by Hubbard RC et al. (Hubbard RC, 2003) the administration 

of parecoxib was assessed in 195 postoperative patients after routine total knee 

replacement surgery. Authors concluded that intravenous administration of parecoxib at 

20- or 40-mg doses is considered safe and that it provides opioid-sparing analgesic effects 

in postoperative patients. In addition, Rasmussen GL et al. (Rasmussen GL, 2002) 

evaluated the efficacy of parecoxib in 208 individuals after orthopedic surgery, concluding 

that parecoxib at 40 mg dose is as effective as ketorolac 30 mg and is more effective than 

morphine 4 mg; therefore it has a widespread utility in the management of acute 

postoperative pain. Lastly, the efficacy and safety of parecoxib was assessed in 462 

individuals undergoing coronary artery bypass grafting surgery in a randomized clinical 

trial by Ott E et al. (Ott E, 2003) Authors reported that parecoxib was effective for 

postoperative analgesia. However, there are some doubts concerning the safety on long-
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term (>14 days) administration of parecoxib in patients undergoing coronary artery bypass 

grafting surgery.  

 

3.4 ADVERSE EFFECTS 

 

Traditional NSAIDs are effective for the management of pain and inflammation but have 

been associated with a variety of adverse effects, including impaired platelet function and 

irritation of the gastrointestinal mucosa which may lead to potentially serious 

complications. Inhibitors that specifically target to COX-2 isoforms, such as parecoxib, 

have been developed to reduce the potential of serious adverse effects. Particularly, 

parecoxib has a much higher affinity for COX-2 than COX-1 isoforms, thereby providing 

significantly less gastrotoxicity and no effects on platelet aggregation. However, both 

nonselective NSAIDs and COX-2 inhibitors have the potential to elicit other adverse 

effects, including cardiovascular, renal, hematological, musculoskeletal, dermatological 

and central nervous system related effects (Schug SA, 2017). The most common 

cardiovascular adverse effects are hypertension, tachycardia, peripheral edema and 

thrombotic events which are more serious if left untreated. Patients with significant risk 

factors for cardiovascular events should only be treated with parecoxib after careful 

consideration. As with traditional NSAIDs, fluid retention and edema have been observed 

in some patients taking parecoxib. Therefore, parecoxib should be used with caution in 

patients with compromised cardiac function, preexisting edema, or other conditions 

predisposing to, or worsened by, fluid retention including those taking diuretic treatment.  

Hematological complications including ecchymosis and thrombocytopenia are relatively 

infrequent. In a study of healthy individuals by Noveck RJ (Noveck RJ, 2001) the effect of 

parecoxib on bleeding time and platelets were assessed, concluding that parecoxib 

administration has no significant effect on platelet function or bleeding time.  Furthermore, 

serious skin reactions are known to occur with NSAIDs including COX-2 selective 

inhibitors. Pruritus and ecchymosis have been reported in 1-10% of patients receiving 

parecoxib whereas some other more serious skin reactions such as erythema multiforme, 

exfoliative dermatitis and Stevens-Johnson syndrome have been occasionally developed 

(Ortega N, 2014). Reports from animal and in vitro studies have demonstrated that 

impaired bone healing is associated with NSAIDs use (Gerstenfeld LC, 2003). This 
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potential adverse effect is a particular cause for concern in clinical practice. Although the 

potential mechanism through which NSAIDs inhibit bone healing has been established, 

few studies exist that show whether these inhibitory effects are also evident clinically. 

Thus, further studies will need to decipher whether similar inhibitory effects occur in a 

clinical setting (Harder AT, 2003). Lastly, several central nervous system adverse effects 

have been reported by the administration of parecoxib, including headache, dizziness, 

somnolence and hypoesthesia. However, these side effects were associated with long-term 

use and disappear immediately after parecoxib therapy discontinuation. 
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CHAPTER 4 – STUDY PROTOCOL 

 

4.1 STUDY DESIGN  

 

The present study is a single-center, prospective, open-label, randomized, three-arm, 

parallel-group, non-placebo, controlled clinical trial which compares three different 

approaches for achieving satisfactory pain control during TRUS-guided prostate biopsy. It 

was conducted over a period of 5 months from October 2017 to March 2018 at 2
nd

 Urology 

Department of Aristotle University, Thessaloniki. Ethical clearance was obtained from 

institutional review board. Participants who met the inclusion criteria were randomly 

allocated into three study-arms, by the use of an electronic platform generator (Dallal G, 

2017) of randomized permuted blocks: Group 1 received PPNB anesthesia alone by 

infiltrating  

20 ml (10 ml per side) of 1% lidocaine HCI solution at the junction between the seminal 

vesicle and the prostate base (Mount Everest sign) as described by Nash et al. (Nash PA, 

1996), Group 2 received intramuscular injection of tramadol 100 mg/ml as an adjunct 

regimen to PPNB anesthesia, whereas Group 3 received intramuscular injections of both 

tramadol 100 mg/ml and parecoxib 40 mg/ml as adjunct regimen to PPNB anesthesia.  

Each participant was asked to give written informed consent for both TRUS-guided 

prostate biopsy procedure and their participation into the clinical trial. 

 

4.2 STUDY POPULATION  

 

All consecutive patients referred to Urology Department for early detection of prostate 

cancer due to increased serum PSA, and/or abnormal digital rectal examination or TRUS 

findings were considered eligible for the present study. Exclusion criteria were: history of 

previous prostate biopsy, active anorectal pathology (anal fissures, strictures, 

hemorrhoids), chronic prostatitis/pelvic pain syndrome, concomitant analgesic medication, 

known allergy to investigating anesthesia regimens, contraindications to NSAIDs such as 

gastric or duodenal ulcers, patients with bleeding diathesis and those with impaired 

intellectual ability.  
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4.3 PROSTATE BIOPSY TECHNIQUE  

 

All TRUS-guided prostate biopsies were performed in an identical manner to ensure that 

the groups were as homogeneous as possible. Pre-procedural preparation of participants 

was done by: 

 Self-administration of an oral Prulifloxacin 600 mg, once a day, starting from the day 

before the biopsy and continued for another four days.  

 Self-administration of a Cooper Enema, in the evening of the day before the biopsy.  

Upon enrollment of participants in the trial, a questionnaire (Pre-procedural Likert Anxiety 

Scale) was provided in order to assess the intensity of anxiety feeling experienced before 

any interventional procedure. The intensity was evaluated on a linear analogue scale which 

is composed of nine similar symptoms, ranging from 0 to 10 points, with zero 

corresponding to no intensity and 10 corresponding to extreme intensity feeling.  

The biopsies were performed using a biplane 5-10MHz handheld probe of the Pro Focus 

Ultrasound System (BK Medical, Copenhagen, Denmark). Participants were placed in 

lithotomy position. Digital rectal examination was first performed followed by transrectal 

ultrasound survey of prostate gland and the measurement of total prostate volume. After 

completion of prostate imaging and volume calculation, 10 ml of 1% lidocaine  was 

injected bilaterally at the PPNB site of the prostate gland. A regular extended prostate 

biopsy scheme of 12 systematic prostatic cores, including 6 parasagittal and 6 laterally 

targeted biopsies covering the base, mid zone and apex was obtained using an 18-gauge 

biopsy needle (UNIGUN, MEDAX medical device, Poggio Rusco, Italy) loaded in an 

automatic reusable biopsy gun (MEDGUN, MEDAX medical device, Poggio Rusco, Italy). 

The duration between anesthetic infiltration and the beginning of prostatic cores obtaining 

was five minutes. Of all participants, only those who were randomly allocated into Group 2 

and Group 3 were further underwent a preprocedural intramuscular injection of tramadol 

100 mg/ml alone or in combination with parecoxib 40 mg/ml, respectively. The duration 

between preprocedural intramuscular injection and actual biopsy was one hour.  

Immediately after completion of each particular step, participants were asked to assess the 

pain experienced at the time of probe insertion (NRS1), at the time of PPNB anesthesia 

(NRS2) and at the time of actual biopsy itself (NRS3), on a numeric rating scale (NRS) of 
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pain, ranging from 0 to 10 points, with zero corresponding to no pain or discomfort and 10 

corresponding to worst possible pain or discomfort. 

 

Figure 7 Numeric Rating Scale of Pain 

 

Source: Reprinted from ―Numeric Pain Rating Scale‖ by Physiopedia contributors, 2017, retrieved from: 

https://www.physio-pedia.com/index.php?title=Numeric_Pain_Rating_Scale&oldid=174322 

 

Participants were monitored up to 2 hours after biopsy completion in order to record any 

potential severe complication and/or adverse effect related to the study interventions, as 

well as to complete a questionnaire regarding their anxiety feeling (Post-procedural Likert 

Anxiety Scale) and their satisfaction with the quality of pain relief (Post-procedural 

Questionnaire). Participants were only discharged home after successful voiding and if no 

major bleeding was evident.  

Post-procedural complications and adverse effects related to the prostate biopsy procedure 

were interviewed by telephone 72 hours later. The questions were phrased in the same 

manner for all participants to minimize any bias during data collection.  

 

4.4 STUDY OUTCOMES 

 

The primary end point was the efficacy as assessed by a decreased NRS score compared to 

the current gold standard technique (PPNB). Based on a literature review (Giannarini G, 

2009) (Raber M, 2008) and to compare our findings with those in previous studies a 

minimum difference of 1 point in the 10-point NRS score was considered clinically 

significant.  

The secondary end points were: 

1. The safety evaluated by occurrence of post-procedural complications and adverse 

effects related to each analgesic study protocol alone, as well as, compared to the 
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current gold standard technique (PPNB). Complications and adverse effects were 

graded as: 

 Severe, including: syncope episode or hypotension requiring intravenous fluid 

and/or atropine, allergic reactions, hematuria and rectal bleeding requiring 

hospitalization, acute urinary retention, urosepsis or any kind of intervention.  

 Mild, including: self-limiting hematuria, fever (>38,0C) and rectal bleeding  

2. The difference of anxiety feeling of participants, experienced during the pre- and post-

procedural period, which is expressed in an assumed total score of 9 similar symptoms 

(Likert Anxiety Scale). 

3. The satisfaction of participants related to the pain relief, experienced during each 

analgesic study protocol, alone, as well as compared to the current gold standard 

technique (PPNB). The satisfaction of pain relief was assessed by ―Post-procedural 

Questionnaire‖. 

 

4.5 STATISTICAL ANALYSIS 

 

The primary outcome was the evaluation of efficacy as assessed by the difference in mean 

NRS score between the three study groups. The secondary outcomes were the evaluation of 

safety, anxiety and satisfaction of participants in comparison between the three study 

groups. To detect statistically significant differences of such magnitude with 81% power 

and a 2-sided 5% significance level using ANOVA with 2 df contrasts approximately 11 

patients per group were required. All continuous variables of participants‘ characteristics 

were found to be normally distributed according to Shapiro-Wilk test and they were 

reported as the mean ± SD and Min-Max values. Differences in patient characteristics for 

continuous variables were calculated by the use of one-way analysis of variance (ANOVA) 

with α = 0.05. Categorical variables were reported as frequencies and relative frequencies. 

Cochran's rule was accepted therefore the chi-square test with α = 0.05 was used.  

The assess of normality for NRS scores between participants in group 1, 2 and 3 was 

suggested that data were not normally distributed, thus the non-parametric Mann-Whitney 

U test was used. Differences in complication rate were reported with frequencies and 

relative frequencies and they were assessed by the use of Fisher‘s exact test because 
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Cochran's rule was not accepted. The Bonferroni correction with α = 0.0167 was used for 

adjusting the p-values. 

The assess of normality for anxiety scores between participants in group 1, 2 and 3 

suggested that data were normally distributed, thus the parametric two-way analysis of 

variance (ANOVA) with α = 0.05 was used. The Paired t-test was further used to 

determine which specific pairs of group demonstrate statistically significant differences.  

Differences in satisfaction of participants related to prostate biopsy procedure were 

reported with frequencies and relative frequencies and they were assessed by the use of 

chi-squared test because Cochran's rule was accepted. The Mann-Whitney U test was 

further used to determine which specific pairs of group demonstrates statistically 

significant differences between all four questions. The Bonferroni correction with  

α = 0.0167 was used for adjusting the p-values. All analysis was performed using R
®
, 

version 3.5.0.   
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CHAPTER 5 – RESULTS 

 

5.1 DESCRIPTIVE RESULTS 

 

A total of 100 consecutive patients referred to Urology Department were screened for 

eligible criteria. From those patients only 51 (51.0%) were eligible to participate in the 

study. The main reasons for patients' exclusion were history of prostate biopsy (32.0%), 

impaired intellectual ability (6.0%) and anorectal pathology (6.0%). The discontinuation 

rate of participants was zero among all groups. Figure 7 shows the patients‘ allocation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8 Consort Flow Diagram 

Randomized  

(n= 51) 

Assessed for 

Eligibility  
(n= 100) Excluded (n= 49) 

Not meeting inclusion criteria (n= 46) 

- History of Prostate Biopsy (n= 32) 

- Impaired Intellectual Ability (n= 06) 

- Anorectal Pathology (n=06) 

- Allergy (n=01) 

- History of Epilepsy (n= 01) 

Declined to participate (n= 03) 

Lost to  

Follow-up  

(n= 00) 

Lost to  

Follow-up  

(n= 00) 

Analysis 

Allocated 

to Group 3 

(n= 17) 

Allocated 

to Group 1  

(n= 17) 

Allocated 

to Group 2  

(n= 17) 

Lost to  

Follow-up  

(n= 00) 

Analyzed  

(n= 17) 

Analyzed  

(n= 17) 

Follow-Up 

Allocation 

Enrollment 

Analyzed  

(n= 17) 
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Eligible participants were further randomly allocated into three study groups. Each study 

group was comprised of 17 patients. All participants underwent an extended scheme of 12 

systematic biopsy cores on each side of prostate gland. Table 8 summarizes the general 

characteristics of participants. No statistically significant differences were seen between 

the three study groups with respect to age (p = 0.24), DRE findings (p = 0.70) and prostate 

volume (p = 0.27). 

 

Table 7 Participants' Characteristics 

General 

Characteristics 

Group 1 

( n = 17) 

Group 2 

( n = 17) 

Group 3 

( n = 17) 

Total 

( n = 51) 
p-value 

Age (years) 

Mean ± SD 67.53 ± 9.48 65.88 ± 8.20 62.65 ± 7.75 65.35 ± 8.58 
0.245 

Min-Max 51 - 85 51 - 79 49 - 79 49 - 85 

DRE, n (%) 

Positive 5 (29.4%) 5 (29.4%) 7 (41.2%) 17 (33.3%) 
0.703 

Negative 12 (70.6%) 12 (70.6%) 10 (58.8%) 34 (66.7%) 

PSA plasma lvl (ng/ml) 

Mean ± SD 10.27 ± 6.75 6.07 ± 2.86 7.27 ± 3.26 7.87 ± 4.88 
0.032 

Min-Max 3.90 – 32.80 2.08 – 12.19 2.83 – 14.35 2.08 – 32.80 

Prostate volume (cm
3
) 

Mean ± SD 65.92 ± 38.12 57.94 ± 28.79 49.39 ± 19.49 57.75 ± 29.97 
0.279 

Min-Max 20.2 – 174.1 25.7 – 140.6 25.4 – 88.6 20.2 – 174.1 

Prostate biopsy cores, n (%) 

   12+12 17 (100.0%) 17 (100.0%) 17 (100.0%) 51 (100.0%) 
- 

≠ 12+12 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

The one-way analysis of variance (ANOVA) was used to determine whether there are any significant 

differences between the means of study groups. 
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5.2 PRIMARY OUTCOME 

 

The primary outcome was to investigate if there were statistically significant differences on 

mean NRS scores between the three study groups. Table 9 summarizes the mean values of 

each study group at three different time periods during prostate biopsy, as well as the 

statistically significant differences between groups, expressed as p-values. 

 

Table 8 Numeric Rating Scale Scores 

Numeric 

Rating Scales 
Group 1 Group 2 Group 3 

p-value 

Group 

1 vs. 2 

Group 

1 vs. 3 

Group 

2 vs. 3 

NRS 1 

Mean ± SD 
4.5 ± 1.8 2.4 ± 1.3 1.1 ± 1.2 0.001 0.000 0.008 

NRS 2 

Mean ± SD 
4.1 ± 1.3 2.6 ± 1.4 1.1 ± 1.3 0.013 0.000 0.005 

NRS 3 

Mean ± SD 
3.8 ± 1.3 3.2 ± 0.6 2.9 ± 1.1 0.322 0.026 0.122 

The Mann-Whitney U test is used to compare two unrelated or independent samples when there is 

violation of normality or small sample size.  

 

The mean pain score during insertion of ultrasound probe into the rectum (NRS 1) was 

statistically significant different in group 2 and 3 than it was in group 1 (2.4 ± 1.3 and  

1.1 ± 1.2 vs. 4.5 ± 1.8; p < 0.0167). A statistically significant difference was also found in 

mean pain score (NRS 2) during lidocaine infiltration at PPNB site in group 2 and 3 than in 

group 1 (2.6 ± 1.4 and 1.1 ± 1.3 vs. 4.1 ± 1.3; p < 0.0167). Moreover, the mean pain score 

(NRS 1) during insertion of ultrasound probe into the rectum as well as the mean pain 

score (NRS 2) during lidocaine infiltration at PPNB site was found to be statistically 

significant different in group 3 than it was in group 2 (1.1 ± 1.2 vs. 2.4 ± 1.3 as well as  

1.1 ± 1.3 vs. 2.6 ± 1.4; p < 0.0167). No statistically significant differences were found 

between the three study groups in regard to pain relief during actual biopsy itself (NRS 3).    
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5.3 SECONDARY OUTCOMES 

 

5.3.1 SAFETY EVALUATION 

 

The second outcome was to investigate the safety of each study group alone, as well as in 

comparison with the control group. Table 9 summarizes the complication episodes 

occurring on each study group alone and the statistically significant differences between 

groups, expressed as p-values. 

 

Table 9 Complications and Adverse Effects 

Complications 

 

Group 

Total p-value 1 2 3 

C
o
u

n
t 

N
 %

 

C
o
u

n
t 

N
 %

 

C
o
u

n
t 

N
 %

 

C
o
u

n
t 

N
 %

 

 

Syncope Episode 

No 17 100.0% 17 100.0% 17 100.0% 51 100.0% 
- 

Yes 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Allergic Reactions 

No 17 100.0% 17 100.0% 17 100.0% 51 100.0% 
- 

Yes 0 0.0% 0 0.0% 0 0.0%  0 0.0% 

Hematuria 

No 15 88.2% 17 100.0% 12 70.6% 44 86.3% 
0.043 

Yes 2 11.8% 0 0.0% 5 29.4% 7 13.7% 

Rectal Bleeding 

No 17 100.0% 16 94.1% 16 94.1% 49 96.1% 
- 

Yes 0 0.0% 1 5.9% 1 5.9% 2 3.9% 

Urinary Retention 

No 16 94.1% 16 94.1% 16 94.1% 48 94.1% 
- 

Yes 1 5.9% 1 5.9% 1 5.9%  3 5.9% 

Fever 

No 16 94.1% 17 100.0% 17 100.0% 50 98.0% 
0.361 

Yes 1 5.9% 0 0.0% 0 0.0% 1 2.0% 

Cochran’s rule was not accepted; therefore Fisher’s exact test was used to determine whether there is a 

significant association between two categorical variables. 
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Based upon safety results on Table 9, no statistically significant differences (p > 0.05) were 

seen between the three study groups with respect to syncope episode, allergic reactions, 

rectal bleeding, acute urinary retention and fever. Hematuria was found to be the only 

complication with statistically significant difference (p = 0.04) between the three study 

groups. Consequently, a further statistical analysis was pursued to investigate which pairs 

of groups demonstrate statistically significant differences. Table 10 summarizes the 

statistical results between study groups, expressed as p-values.  

 

Table 10 Safety Evaluation 

Complication 
Group 1 

Count (%) 

Group 2 

Count (%) 

Group 3 

Count (%) 

p-value 

Group 

1 vs. 2 

Group 

1 vs. 3 

Group 

2 vs. 3 

Hematuria 
Episodes 

2 (11.8) 0 (0.0) 5 (29.4) 0.145 0.203 0.015 

Cochran’s rule was not accepted, therefore Fisher’s exact test was used to determine whether there is a 

significant association between two categorical variables.  

 

Hematuria episodes were found to be statistically significant different in group 2 than it 

was in group 3 [0 (0.0) vs. 5 (29.4); p < 0.0167]. No other statistically significant 

differences found between the three study groups in regard to hematuria episodes.  

It is noteworthy that no severe complications and adverse effects were developed in any 

participant among the three study groups, with an exception of acute urinary retention 

which was accounted for one person (5.9%) on each group. Mild adverse effects were 

observed in the minority of participants, including fever (2.0%), self-limiting hematuria 

(13.7%) and rectal bleeding (3.9%).  

 

5.3.2 ANXIETY EVALUATION 

 

Participants were also asked to fill a likert anxiety scale at pre- and post-procedural time 

periods, in order to assess the intensity of their anxiety. Table 11 summarizes the anxiety 

scores of participants on each study group.   
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Table 11 Likert Anxiety Scores 

Anxiety Scores Group Count Mean SD Min Max p-value 

Pre-procedural 

1 17 15.47 17.43 0 55 

0.063 
2 17 7.18 8.58 0 29 

3 17 17.53 12.08 3 50 

Total 51 13.39 13.71 0 55 

Post-procedural 

1 17 6.35 14.35 0 52 

0.562 
2 17 3.35 4.66 0 18 

3 17 6.41 6.3 0 22 

Total 51 5.37 9.36 0 52 

The two-way analysis of variance (ANOVA) was used to determine whether there are any significant 

differences between two different categorical independent variables on one continuous dependent variable.  

 

Overall, participants were found to be more anxious (13.39 ± 13.71 points) before prostate 

biopsy than during their discharge to home (5.37 ± 9.36 points). Especially, the lowest 

score among all groups was found in study group 2 with a mean pre-procedural anxiety 

score of 7.18 ± 8.58 and mean post-procedural anxiety score of 3.35 ± 4.66 points, whereas 

the highest score was found in study group 3 with a mean pre-procedural anxiety score of 

17.53 ± 12.08 and mean post-procedural anxiety score of 6.41 ± 6.3 points. However, no 

statistically significant differences were seen between the three study groups with respect 

to pre- and post-procedural anxiety scores. 

 

5.3.2 SATISFACTION EVALUATION  

 

Lastly, the satisfaction of participants in relation to prostate biopsy procedure and the pain 

relief was investigated on each study group alone as well as in comparison to control 

group. Overall, participants stated that the pain they have been experienced during and 

after biopsy procedure was ranged from "distressing" to "no pain", while on question 

regarding "how comfortable was the entire procedure" most participants answered ―very 

easy‖ (31.5%). On last question regarding their willingness to repeat biopsy procedure, 

most participants were shown to be more disposed (82.3%) rather than hesitant (17.7%) 

about experiencing the same procedure one more time. Table 12 summarizes the  
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frequencies and relative frequencies of participants‘ answers on each study group, as well 

as the statistical results between groups, expressed as p-values. 

 

Table 12 Post-procedural Questionnaire 

Questions Answers 

Group 

Total 

N (%) 

p-value 1 2 3 

N (%) N (%) N (%) 

1 

Which word 

best 

describes 

the pain 

experienced 

during 

biopsy? 

No pain 0 (0.0%) 14 (82.4%) 6 (35.3%) 20 (39.2%) 

0.000 

Mild discomfort 5 (29.4%) 3 (17.6%) 11 (64.7%) 19 (37.3%) 

Distressing 12 (70.6%) 0 (0.0%) 0 (0.0%) 12 (23.5%) 

Horrible 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Excruciating 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

2 

Which word 

best 

describes 

the pain 

experienced 

after 

biopsy? 

No pain 0 (0.0%) 12 (70.6%) 0 (0.0%) 12 (23.5%) 

0.000 

Mild discomfort 8 (47.1%) 5 (29.4%) 10 (58.8%) 23 (45.0%) 

Distressing 9 (52.9%) 0 (0.0%) 7 (41.2%) 16 (31.5%) 

Horrible 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Excruciating 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

3 

Overall, 

how 

comfortable 

was the 

entire 

procedure? 

Not at all easy 0 (0.0%) 0 (0.0%) 1 (5.9%) 1 (1.9%) 

0.000 

Not very easy 2 (11.8%) 0 (0.0%) 6 (35.3%) 8 (15.6%) 

Easy 6 (35.3%) 1 (5.9%) 6 (35.3%) 13 (25.4%) 

Fairly easy 4 (23.5%) 5 (29.4%) 4 (23.5%) 13 (25.4%) 

Very easy 5 (29.4%) 11 (64.7%) 0 (0.0%) 16 (31.5%) 

4 

If medically 

necessary, 

how willing 

would you 

be to return 

for this 

procedure? 

No willing at all 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

0.001 

Not so willing 3 (17.6%) 1 (5.9%) 5 (29.4%) 9 (17.7%) 

Willing 6 (35.3%) 0 (0.0%) 7 (41.2%) 13 (25.4%) 

Fairly willing 4 (23.5%) 5 (29.4%) 3 (17.6%) 12 (23.5%) 

Very willing 4 (23.5%) 11 (64.7%) 2 (11.8%) 17 (33.4%) 

Cochran’s rule was accepted; therefore Pearson's chi-squared test was used to determine whether there is a 

significant association between two categorical variables. 

 

Based upon post procedural questionnaire results on Table 12, there were found 

statistically significant differences between the three study groups with respect to each 

question. Consequently, we investigated which pairs of groups demonstrate statistically 
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significant difference. Table 13 summarizes the statistical results between study groups, 

expressed as p-values.  

 

Table 13 Satisfaction Evaluation 

Questions 

p-value 

Group 

1 vs. 2 

Group 

1 vs. 3 

Group 

2 vs. 3 

1 0.000 0.000 0.018 

2 0.000 0.563 0.000 

3 0.014 0.018 0.000 

4 0.007 0.274 0.000 

The Mann-Whitney U test is used to compare two unrelated or independent 

samples when there is violation of normality or small sample size. 

 

Statistically significant differences were found in all four questions between study groups 1 

and 2. Only the first question was found to be statistically significant different between 

study groups 1 and 3, whereas the question 2, 3, and 4 were found to be statistically 

significant different between study groups 2 and 3.  
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CHAPTER 6 – DISCUSSION 

 

6.1 PRINCIPAL FINDINGS 

 

This prospective randomized controlled trial investigated the efficacy and safety of 

tramadol (a centrally acting opioid analgesic drug), as well as the combination of tramadol 

and parecoxib (a selective inhibitor of COX-2 isoenzyme) as adjunct regimens to PPNB 

anesthesia for the management of pain during TRUS-guided prostate biopsy.  

Tramadol hydrochloride was proved to be an effective drug for the pain relief at both time 

periods, including the insertion of ultrasound probe into the rectum and the lidocaine 

infiltration at PPNB site, because a statistically significant and potentially clinically 

relevant difference was observed in NRS scores when it was compared to control group. 

The improvement was also confirmed by the appearance of a statistically significant 

difference in the first question of post-procedural questionnaire. Although, the treatment 

effect of tramadol was seen to be at least equivalent to and numerically consistently higher 

than that seen to control group when the mean change in NRS score of actual biopsy itself 

was considered, there was not found a statistically significant difference. Moreover, 

tramadol as adjunct regimen to PPNB anesthesia was proved to be clinically as safe as 

PPNB anesthesia alone and numerically consistently lower with respect to hematuria and 

fever episodes, even if it failed to evident a statistically significant lower rate.  

Alike tramadol, a statistically significant and potentially clinically relevant difference was 

observed with the combination of tramadol and parecoxib drugs as adjunct regimen to 

PPNB anesthesia when it was compared to the control group for both time periods, 

including the insertion of ultrasound probe into the rectum and the lidocaine infiltration at 

PPNB site. The improvement was also confirmed by the development of a statistically 

significant difference in the first question of post-procedural questionnaire. Furthermore, 

the combination of tramadol and parecoxib was found to be equivalent to and numerically 

consistently higher than that seen to control group when the mean change in NRS score of 

actual biopsy itself was considered, even if that difference was not statistically significant. 

In regard to safety evaluation, the combination regimen of tramadol with parecoxib was 

found to be as safe as PPNB anesthesia alone and numerically consistently lower with 

respect to fever episodes. However, no statistically significant differences were found.  
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The combination of tramadol with parecoxib as adjunct regimen to PPNB anesthesia was 

shown to provide the most effective pain relief at both time periods, including the insertion 

of ultrasound probe into the rectum and the lidocaine infiltration at PPNB site, because a 

statistically significant and potentially clinically relevant difference was found in NRS 

scores when it was compared to both control group and tramadol group, alone. Although, 

there was an impressive clinical and statistically significant difference for the combination 

of tramadol and parecoxib regimen with regard to NRS scores, that difference was not 

confirmed in post-procedural questionnaire when it was compared to tramadol group, 

alone. Nonetheless, the tramadol group was found to provide numerically consistently 

lower rate of complications and statistically significant lower rate of hematuria episodes 

when it was compared to the combination group of tramadol and parecoxib drugs. 

In this study, the anxiety feeling of participants was evaluated by the use of a likert anxiety 

scale at pre- and post-procedural time periods. Overall, a statistically significant higher 

mean anxiety score was observed at pre-procedural than post-procedural time period. 

However, no statistically significant differences were seen between the three study groups 

with respect to pre- and post-procedural anxiety scores. Additionally, the satisfaction of 

participants in relation to prostate biopsy procedure and pain relief was investigated by the 

use of four questions. Statistically significant differences were observed for participants of 

tramadol group when compared to both control group and the combination group of 

tramadol and parecoxib drugs in relation to all four questions except for first question of 

combination group which was not proved to be statistically significant different. In contrast 

to tramadol group alone, the combination group of tramadol and parecoxib drugs was 

found to be statistically significant different only in first question regarding the pain 

experience during prostate biopsy procedure when compared to control group.  

 

6.2 LITERATURE REVIEW 

 

There is a broader consensus that 1% lidocaine infiltration at PPNB site is the gold 

standard method for pain relief during TRUS-guided prostate biopsy. Nash et al (Nash PA, 

1996) were the first who reported a considerable pain relief after injection of 1% lidocaine 

at PPNB site. Thereafter, numerous studies have corroborated the effectiveness and safety 

of PPNB anesthesia on providing substantial pain relief during TRUS-guided prostate 
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biopsy. The results of our study confirm the effectiveness and safety of PPNB anesthesia 

for the management of pain during prostate biopsy by reporting a mean pain score of 3,8 

points in NRS, which is considered an effective pain alleviation according the International 

Association for the Study of Pain (IASP, 2018). However, the injection of 1% lidocaine at 

PPNB site provides only a remarkable pain relief during the collection of multiple prostate 

biopsy cores. Therefore, means to improve the pain relief, before the actual biopsy itself, is 

of great importance. Recent studies have emerged the need of establishing adjunct methods 

for the management of pain experiencing before the actual biopsy itself, including both the 

insertion of ultrasound probe into the rectum and the lidocaine infiltration at PPNB site.  

The first randomized controlled trial that investigated the efficacy and safety of tramadol 

as an adjunct regimen to PPNB anesthesia for the management of pain during  

TRUS-guided prostate biopsy was published in 2006 by Pendleton J. et al. (Pendleton J, 

2006). A total of 60 men who presented for diagnostic prostate biopsy procedure were 

equally randomized to receive placebo plus periprostatic 1% lidocaine as the control group 

and 75 mg tramadol/650 mg acetaminophen orally plus periprostatic 1% lidocaine as the 

experimental group. The primary and secondary end points were the change in pain score 

evaluated by visual linear scale and the rate of adverse effects, respectively. The mean pain 

score on experimental group was seen to be statistically significant lower than that of 

control group, whereas only few adverse effects were encountered. Authors concluded that 

administration of 75 mg tramadol/650 mg acetaminophen orally with periprostatic 1% 

lidocaine before prostate biopsy procedure is a safe, easy and effective method of 

controlling the pain during prostate biopsy.  

In 2007, Hirsh I. et al (Hirsh I, 2007) investigated the effectiveness of tramadol in a 

randomized, double-blind, prospective study. A total of 77 patients were randomly 

allocated to receive either 5 ml of lidocaine ointment per rectum 10 minutes before the 

procedure or 5 ml lidocaine ointment per rectum combined with oral tramadol drops 1 

mg/kg 40 minutes before the prostate biopsy procedure. The study end points were the 

change in pain score evaluated by visual analogue scale and the rate of adverse effects. The 

mean pain score was found to be significantly lower in former group, whereas the rate of 

side effects in both groups was similar. Authors concluded that the combination of 

lidocaine per rectum with oral tramadol drops is a simple and safe method that provides a 

remarkable analgesic effect.  
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Olmez G. et al. (Olmez G, 2008) investigated the efficacy of tramadol and its combination 

with lornoxicam, a NSAID of the oxicam class, for the management of pain during TRUS-

guided prostate biopsy. A total of 62 men were randomly allocated to three groups, 

including those received 8 mg of lornoxicam, those received 100 mg of tramadol and those 

received saline as control group. The drugs were given intramuscularly half an hour prior 

to the procedure. The primary end point was the efficacy as assessed by visual analogue 

scale, whereas the secondary end points were the patient‘s comfort level as assessed by a 

comfort score and their attitude towards a future prostate biopsy. A statistically 

significance difference was found in mean pain scores of both study groups when 

compared to control group. There was also observed a statistically significant lower pain 

score in tramadol group when compared to lornoxicam group. Comfort score was found to 

be statistically lower in both study groups when compared to control group even though 

that was not statistically evident for their attitude towards a future prostate biopsy. Authors 

concluded that the use of lornoxicam or tramadol for pain relief during TRUS-guided 

prostate biopsy is an effective and comfortable method.  

It is now well established that even though there is a widely held view among clinicians 

that 1% lidocaine infiltration at PPNB site is an adequate method for a painless prostate 

biopsy procedure, there is a clear evidence that tramadol as adjunct regimen to PPNB 

anesthesia provides a substantial pain relief during TRUS-guided prostate biopsy. 

Furthermore, there is also a considerable evidence that tramadol is a safe regimen with 

only minimal adverse effects, as well as that the patients were more disposed about 

experiencing a future prostate biopsy, if it was medically necessary. The overwhelming 

consensus of our study with the aforementioned clinical trials is that the tramadol as 

adjunct regimen to PPNB anesthesia was proved to be a safe and effective regimen for the 

management of pain during prostate biopsy procedure, especially at the time of ultrasound 

probe insertion into rectum and at lidocaine infiltration at PPNB site. 

 

6.3 LIMITATIONS 

 

Even though the research has reached its aims, there are still some unavoidable limitations. 

First, this research was conducted only on a small number of patients who were suggested 

for prostate biopsy at our urology department. Therefore, to generalize the results for larger 
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groups, the study should have involved more patients at various urology departments 

across the country. Second, the pain is a complex perceptual experience that remains 

difficult to quantify, so inaccurate evaluation of pain may have occurred with pain intensity 

scale. Third, the experience of pain during prostate biopsy is largely dependent on 

dexterity of physician. In our study, prostate biopsies were performed by seven different 

physicians, thereby may influence the internal validity of the study. Fourth, participants 

were asked to think back on possible adverse effects that have been occurred during the 

last three days, which may has introduced recall bias. Lastly, although there are some 

studies that have already investigated the effect of tramadol for the management of pain 

during TRUS-guided prostate biopsy, there is still a major literature need in order to verify 

both the effectiveness and the safety of tramadol alone or in combination with parecoxib as 

adjunct regimen to PPNB anesthesia.  

 

6.4 CONCLUSION 

 

Our findings indicate that intramuscular injection of 100 mg tramadol as adjunct regimen 

to PPNB anesthesia is a simple and safe technique that provides significant analgesic effect 

during TRUS-guided prostate biopsy, especially at the time of ultrasound probe insertion 

into rectum and at lidocaine infiltration at PPNB site. The effect size was proved to be 

even higher when tramadol is combined to intramuscular injection of 40 mg parecoxib 

before the PPNB anesthesia.  
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APPENDIX A 

 

 

 

 

  

Pre-Procedural Likert Anxiety Scale 

Post-Procedural Likert Anxiety Scale 
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POST-PROCEDURAL QUESTIONNAIRE 

1) What word best describes the pain experienced during the biopsy?  

  No pain    Mild discomfort Distressing      Horrible    Excruciating  

2) Which word best describes the pain experienced after the biopsy? 

  No pain    Mild discomfort Distressing      Horrible    Excruciating  

3) Overall, how comfortable was the entire procedure?  

  Not at all easy Not very easy  Easy         Fairly easy Very easy  

4) If medically necessary, how willing would you be to return for this procedure? 

  Not at all easy Not very easy  Easy         Fairly easy Very easy  

 

 

 

 

 


